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Pago No. 


pTotaoG 
Intro cluction 

Inport-ancG of fruit culturo 


Activity Units 

1. 'Visitinc an orchards ibr idontiHcation of fruit 
crops and bhoir variotios 

2. Planting of fruit plants (nango. banana, papaya 

and lino) 

3. Laying out different systons of irrigation 
for young and adult trees 

4. TralninG of nango, citrus, guava, sq^ota, pono- 
granatc and fig. 

5. Training of grape on bower and head systens 
6* Pruning of grope varieties 

7. Pruning of ponogranate, pholsa and bor 

8. Notching and pruning in llg 

9. Study of fLowprinG habit in f3?uit crops and their 

flower sex ratio . 

\ 

3D. Study of pollination in custard apple and 
perforning hand pollination 

11. Study of fruit set and fruit drop in nango, citrus 
grapes, guava and sapota 

12. Intorcultural operations in fruit crops 
33. Manuring of different fruit crops 

14. Pbliar application of nutrients in fruit-trens 

15, Selection and core of fruit crops 

3S. Study of norphologlcol characters of fruit crops 
17, Evaluation of taste of cultivars of fruit crops 

38, Calculation of host of cultivation in different 
fruit crops J 

39. Study of narking of fruits 

\ 20. Study of a dac3J.ning orchard 

' f 

Appendix, I, List of inportant nurserios in India 
il. List of contributors 


3D 

20 

29 

39 

49 

57 

68 

73 

81 

88 

300 

3D9- 

125 

335 

141 

353 

160 

366 

177 

386 

390 


QuostLonnairos for collecting opinions of: 

- the teachers on the Manual 

- the pupils on the Manual 
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ISvor slnco tho introduction of vocationalization in our 
school s.TstoD hy sovorol States in our country tho paucity 
of appropilato instructional natornols has hocai folt as cno 
of tho najor constraints in inploncntation of tho proijramo 
and a source of groat hardship to piqpils offoring vocahiona;] 
studios at tho hij^or secondary stage. 

Hho Doportnont of Vbcationalization of Bduca''iicM of tio 
National Council of Educational Ro search and Traiiiing, Nev 
Qolhl has started a nodost prograpne of developing instruct 
tional nateiials of diverse types to fill up this void in all 
najor /areas of vocational education# The task is too gigantic 
to be conploted by any single agency but the model material 
being developed by us might provide guidance and ii:v)otus to 
the authors and agencies desiring to contiibute in fcbxs area# 
These are based on the national guidelines developed hj a 
working group of o^qperts constituted by NCSRT. 

dho present manual is on ''Enait Qjlturo" and is coDmon 
portion of the Horticulture or related courses in a number ox 
States# It contains activities (Practical eaercisos) to bo 
palPJtormed by pupils "with simple steps to follcn// pigcai'tU'^"; 
to be taken and data to be obtained and processed- t’ac.h 
activity is complete vd-th brief theoretdeo]. infomation, 
objectives, behavioural outcome, evaluation etc. It is hoped 
that tho pupils -will find then imonsoly useful. 



Iho paijos th:^t follow contain a ^raft of tho wrf.tinG 
which will ho finalisocl after obtaLning tho responsos and 
fcod-baclt fron pupils, toachors and others concernoa. Tno 
natorial will then he publishocl in tho printed form. 

The users aro roquogbod to cocpleto tho quostionnairo 
appendod and return it to us. Oorponts and suggosti-ns for 
ir^rovonent of tho natorials aro also wolcono. 

I 

HiG natorial has boon developed by a croup of o^jports as 
authors in a woiicshop hold at tho University of Igricultural 
Sciences, Bangalore, The nones are nontionod elsowhero and 
thoir contiibullons are adnirably actoowledgod. Our thanks 
are also duo to Dr, U,V, Sullodnath, Professor and Hoad, 
Division of Horticulturo, ITAS, Collogo of Agriculturo, Dhar- 
wad, for tho pains ho took in varyfying tho authonticity of 
centonts of the nanual. Dr, Sacheti, B3adGr and 

Dr. A.K. Dhoto, Lecturer, Dopartnont of VocationalizatLon ,of 
Education deserve social thanks for oditlng and bringing tho 
natorials in tho prosont fbm. Tho assistanco of all in tho 
University of Agricultural Sclonoos, Bangalore, and Dopart¬ 
nont of Vocational!zation of Education, NCBRT is also thank¬ 
fully acknowlodged. 


Delhi 

Soptonber, B84 


( ARUN K. KLSLM ) 
j'rofhssor and Hoad 
Dqoartnent of VocatLonalization of 
Education, National CSouncil of Edu¬ 
cational Research & Training- 
Now Delhi-130 016, 



- 1 - 


About 17 clifforont croups of vocationca coursos 
in aciiculturo area have bocn^ introcluoocl by the six States 
ancl three Union Terri toriesj so far. Those courses are in 
voriiG for tho last 4-5 years, Pron the very boginrilnCs 
tho Department of Vocationalization of iSclucation ( the ors'-:- 
v^iilG ¥E Unit) of NCBIIT is -woriling hand, in hand with :;ho 
State functionarios throue^i various piogrannoe organised 
tho State officials, vocational teachors and others^ In fact^ 
by now the Department has ■.conducted on-tho-spot studios of 
vocational progromes for all ;fchG ^atos except Tanil Nadu to 
find out the nerits and donoiits of the programo and to 
suggest appropriate noasuros to solve tho issues pertaining 
to liio schono. Beside those studios, tho Department has 
also organised short-term teacher training programmes in 
agriculture. Ml those programmes have revealed that there 
is a great dearth of suitable textual instructionQl naterlala, 

i 

specially tho need of practical manuals was urgently folt. 
Supply of instructional materials and iilipartLng of practical 
training becomes still more ossontisQ. i-hon one looks at tho 
purpose vd-th which tho vocationalization of education scheme 
has been launched. The main aim is to prepare the pupil fbr 
purposeful and gainful employment (wage or self-ocploynent), 

Tb develop models of instructional materials, tho 
Department constituted a Working Group to formulate guido- 
linos for the development of difforont types of inst':ucbicn'u- 
materials and to prepare brief oxacqpiar units. 
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Based on the guideline's supplied by tlie'Working 

I 

Group, Horticulture i^ich jiS an important and popular 

vocational course in agriculture was selected for the 

purpose of development of ihstructional-cum-prac ticol 

\ 

manuals. Later, the vork of teac'-her's guide developient 

‘ \ 

\ 

and text hooks writing shall also' he taken up, 

' \ 

Tne content of the Horticulture and similar ccur.^as 
offered by the States and tunion Territories under different 

k' 

titles was thoroughly analysed Et^d it was felt appropriate 
to develop six such manuals’’to caier to the needs of the 
course. Ihe present raanaal is one of them. Miile deve- 

I 

loping the manual, care was taken ithat it should include 

\ 

maximum number of activity IS:iitsCpract:|.cal exercises) so 

that it fulfils the requirement of the course prescribed 

\ 

t^r the States and tS:iion Territories in the Horticulture 
group of courses and also other vocational courses. 

!Ihis manual is envisaged to help both teachers and 
pupils in the pursuit of « Fruit Culture " which is a 

J 

part of the vocation Horticulture. It explains 'wh&t ’ 

' T«^y ',, and *how’ of the activity ISiits which are essen¬ 
tial to develop required vocational skills in the students. 

f * 

In the manual each activity Unit has been dealt in 
several sub-heads, viz. instructional objectives, rele¬ 
vant infoimation, preoailitions, materials required, pro¬ 
cedure, observations, expected behavioural outcome and 
questions. 
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comen ciJi^ M-th,-actual laork fbT any 
activity Unit, tho toachor shoulcl know what exactly 
pupils have to learn aticl do and vhothcr they will bo 
able to do that? Ihoroforo, in tho bo Ginning instruct¬ 
ional objectivos in behavioural terns shoulcl bo franod 
by tho teacher for the students. 

In order to acquaint tho pupils alDout tho 
Activity Unit tho toachor should provide then with 
required theorotical knowlodgo or infomatlon relevant 
to ‘tlie ac tlvity, This will help the pupil in proper 
understanding of tho Activity Unit. In othor words 
* what* and ‘■viAiy* part of tho iUjtivlty Unit should bo 
explained well in ad vane o by;.J]h.e-i:oachors,^" 

Once tho-pupils have understood, tho relevant 
thooroticaL infomations, tho teacher should toll thon 
about the precautions which are to bo followed boforo 

to 

and during actual execution of the activity Unit. This 
will facilitacG thoir snooth working, ‘How* part of 
tho nanual will bo doscilbod in the ‘procedure* which 
pupil will follow whilo porforning tho Activity Unit, 
Under tho sub-head * Observations*, the pupil 
shall obsorvo the situation, take roadings, and sinllor 
other points as suggested under each Unit which nay 
vary fron Unit to Unit, liftierovor calculations arc 
required to be done to obtain the results, they 
are also nentionod undor this head. 
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activity, tho pupil shall acquire 
^li ahiiitios xifhich should ho closoly rolatod vdth 


instructional ohjoctivos Given mdor each activity Unit, 
Ihoso ahilltios shall ho listed undor tho suh-hoad 'o^qpocj- 
ted bohaviourol outcono' ♦ Evaluation shall ho basod on 
tho ahilitios acquired and it id.ll ho done by tho concomccl 
toaohors. 


Pbr ovaluatinG oach aspoct, tho toadior 10111 uso 4 
point scale w A, L, G d: D and fbr oach activity Unit 
Grade Point Avoraco can ho calculated as indlcatod below*^ 
Suppose thoro arc four aspects or ahilitios and oach 
carrios equal wightaGO-ond a student obtains 2X' s, I C 
and 1 D and if A s 4 poir-t, 0—3 point, 0 = 2 point, 

0=1 point, based on tho cnados tho pupil will got ll 
points ond when this is dividod by tho total nunbor of 
aspects Gxanined it vd.li givo grade point avoracc, in this 
case it is 2.75. Tabular prosontation is as under* 


A^e ct/ Woi Grad c 
Ability ago obtained 


1 1 A 

2 1 c 

3 ID 


4 1 


A 


Total points 

weight ago X point Grade 

oqulvalent to point 

grade obtainod average 

1x4 4 

1x2 2 _ , 11 2.75 

4 

1x1 1 

1x4 4 


11 

A - 4 point, D = 3 point, C = 2 point, D = i point 
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In the -last, some questions iTOlated -with tiiG Acti'vity 
Units are also givcai, tho studonts shall write the appro¬ 
priate answers after tho completion of the Activity Unit 
ond toadior shall examlno then, if required, ho shall do 
suitable corrections and give suggestions# However, onsvioi 
to ISioso questions will not bo considorod for the puiposo 
iOf grading. 
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InaartaJiQQ.of Blcul.-t; Culturo 
B!ruit culture in India has toon practicocl from 
the very andont times, Indians from the -j^ory bogj-nning, 
have boon the lovers of fruits and gardens. In the past, 
many Idngs and onporors patronised the cUj,tivatlon of 
fruits in their territories, iTio host oxamplo is of 
Mu^olsj \ho helped ostahlishnent of eountio^s raango 
orchards all over their empire,. Over oenturiosj tiio 
art and science of fruit culture has boon carefully nur« 
sod and fortifiLod with new ideas and concepts, and now 
it is developed into a most civilized, ddllful and 
invensivo form of land utilization, 

33iough the antiquity of fruit culturo In India dates 
hack to pre-historic tines^ its commercial culture 
started only in the beginning of this century or p3?obably 
even later, iilthough upto-dato and accurate statistics 
are not availablo, the estimated area under funics in 
India is about 3.2 million hectares constituting about 

2 per cent of the not cultivated area iu India (Singh, 
B69). Like- 
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■vgisOj tho production of fruits in tho country is ostinatoclii 
at ID nlllion tonnes annually. At tliis juncture, one can 
confidently point out that since tho last decade, tho 
area under fruits is under constant and rapid incroasoj 
thonks to tho efforts of various iStatcs ond Ac^cnltural 
Unlvorsitiosj v4io have taken several effective noasuros 
to encourage fruits production on sciontifLC linos. 

Fruit culture has boon described as one of bho 
fascinating avocations of faming profession, which 
influences tho ooonony of not only tho grower, but also 
that of liio nation. It is gonorally said that liio stondordi 
of living of a country can bo judged by its production and , 
consumption of fruits per capita. Ihus, fruit production j 
is taken as a symbol of proi^ority of a nation. In all 
those sroars, India was utili 2 ang all tho fruits that 3?t'- 
producodj but since tho recent past, a substantial export 
business of fruits has emerged because of enhanced produc¬ 
tion and attainment of high quality standards. 

Importance of fruits in the human diet is universally 
recognised. All fruits, in one way or the other, are the 
prime sources of vitamins, minerals, (sugars, proteins, 
etc,, which are essential for maintaining good health. 

Obey form a wholesoiae item of food. The consuriqption of 
fruits stinulatos tho mental activity and loads to ploasani 
ness of mind. Quite a few' fruits are also considcrod to 
possess spocdfic medicinal proportLes, 5br all those 3’oason 
tho use of fruits in the doily diet is imperative. 
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Fruits ancl fruit-culture, qpurt from what they 
contribute natorially to our lives, nourish us aestho- 
tically, onotionally cincl spiritually through their vario^i 
forns, colours, tastes, flavours and, other sensory features 
and the exquisite looks that the trees provide. Bio fruits 
and fruit trees arc not only thonsolvos beautiful and eye¬ 
catching, but enhance the beauty of the surrounding also, 
Bic oniotional and aesthetic rewards of fruit culture are 
really priceless. 

Bie increasing population and the comerciali-zation 
of fruit culture, have now ttirown an open challenge to 

‘the fruit industry in India, for production of greater 

\ 

quantities of fruits than over before. The acooptonco 
of the challenge has boon inevitable and nany wo.ys and 
deans have boon now devised to accoc^lish greater produc¬ 
tion on scientific linos. Not only larger and la,rger 
Qroas are planted with fruits and now varioties arc tried, 
but also advice on their culture is sought in tno 11 ght 
of the latest resoardi findings. Technical graduates 
trained in scientific fruit production in the Acriciatural 
bnivorsitiGs and other institutionsj ere at woi?c -’n this 
direction, Itesoarch stations over the couAitry are' 
asking efforts to ovorcoao the hurdles that cone in the 
way of fruit culture. Bio Control and the State Govern, 
nonts are leaving no stone unturned for pronotion of 
horticulture in the country. 
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Iho clonancl of tho pro sent situation "bostoxirs no loss 
inportoncG on the vocational training to bo inpartod to 
tho intorostocl growers, Tho grower should bo bostowocl witlr 
sufflciGnt knowlodCG of fruit oulturo for success in this 
venture. It is equally inportont that dovolopnent and 
Gxtonsion officials of tho State Govornuonts and tho Agri¬ 
cultural Unlvorsitios are fully conversant with tho latest 
technology in fruits culture. 

This nanual on fruit culture has been specially and 
purposely dosicned t'j suit tho practical requironents of 
all the vocationais in this Hold, The practicols included 
in tho nanual help those vocationais in’ gathorinE nony 
ideas that are pre-requisite to successful fruit culture. 

It is hoped that ovcai a beginnerj after undergoing this 
vocational practical course, will be confidant onough to 
advise and assist fruit growers in an their roquirenonts. 

Tho manual will bo of imonso use to the nursery men 
and gardeners, who need a thorough and fool-proof background 
to, their profession, Ohrough these practical lessons, it is 
intended to inpart training in the essential horticultural 
practices to bo followed in an orchard such as plant propa¬ 
gation, planting, pruning, training, fortilisor applications 
plant protoctlon, harvesting and other allied aspects,of 
important fruit crops, Ohis course to a large oxtont helps 
then to understand the tochniquos and inportonce of such 
orchard operations. The loiowlodge gained will bo useful to 

orchard, or 
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Anttvitv ITnitt. 


VISLUNG oaaiiUD pdil iDam?iaiicoii 
OP PHGIT Cliors M’J THiiSIR V.Va^IERS 


1.1 ObiOGtivos i 

!lho pupil should ho ahlG tos 

f 

- know the constltuonts of cm or chard j 

- coUoct tho information about Jifferont 

I I ' 

fruit crops Grown in tho orchard 5 

GollGct information about the differont varictios 

of tho fruit crops in tho orchaidj 

- know difforont tj/pos of orchardsj 

- acquaint and rocord tho problems in the 

^ I , 

nanaconont of tho orchai^d. 

1»2 Italo-vant infoiaatlon.* 

.Who-.t. i.s. aa 

/m orchard is ono where different fruit crops 

have boon planted in an orderly manner and aro nanacG^ 

for production of successive jdolds for economic rotums. 

■VihajL are the difforont type s, of orchards ? 

Bioro are broadly six typos of ordaardsi 

i) Orchard with a sin{3.e varioty of a particular 
fruit oropi 

Diis is tho most common system of orchardinG with 
cortoln advantaGos such as* tho purity of the varioty of ^ 
the fruit crop can be maintained j a ^odiic ^acinc 
desired of ,a variety can bo conveniently followedj con- 
vonient for easy nonaGonont practicesj the diseases ali'J 
pests that nay attack other varieties may be eliminated 
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and harvest oncl disposal of fruits is easy as tho fruits 
cono to harvest at almost cno tine* 

At the sacia tine, thoro aro also cortoiD 11 o- 
vantagos stich ass failuro in fruit settinf; due tr 
self inconpatibility problon of tho varioty and loss 
of total crop if tho variety chosen is prone to siDOciiic 
disease and post attack, 

li. Orchard vclth different varioties of a pai’tlcuj.ar 
fruit crops 

In this typo of orchard, noro than ono v^ioty 
of Q fruit crop are planted -vglth certain advontaeos 
viz, if the crop of one varioty fails in a yoar fbr 
any reason tho other variot:^- nay yicldj >Mlo one 
variety nay bo suscopUhle fbr certain posts and 
diseases, tho others nay escape and fruit setting 
problem nay bo avoided. Oho dis-advantagos of this 
typo of orchard are* difficulty involved in nain- 
toining tho purity of tho variotyi orchard nan-ago- 
noht boconos difficult duo to cUffoiont spacings| 
the viiolG of the orchard nay not cono to harvest at 
one tine and It nay bo difficult to noot tho cul¬ 
tural needs of different variotios. 
spSf oi-chard with friAt crops of alnost equal life 

Ptuit crops of almost equal lifo span or roqujio 
nents in respect of their culture nay bo plaiifcod 
under this system, Somo of the combinabioxis for 
planting could bo sapota and guava, lino, guava 
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and pomegranatej mango and cashew and. several others. 

This system has advantages like, availability of dlffemcb 

h 

fruit S 3 if one crop fails, the other may be successful 
thus ensuring somo returns to the grovror. At tho some 
time, there are also certain difflcultios joncountorod 
in tho systems probloms in tho cionagemont of the orchard 
duo to their different cultural roquirGmonts, and tho 
orchard nay bocono a source for a particu3_ar disease or 
post to \Aiich the crops may bo prone to* 
iv. Orchards vdth short duration Inter-oropsi 

In this system, a main fruit crop of generally 
long duration are planted \d.do apart, Tho intoivrow 
spaces are plaited with short duration crops and they 
are naintainod up to a certain period* Some of tho 
conblnations could bet nango intorplontod -with oithor 
papaya, pine qpplo, phalsa or straw-borry, and sapota 
intorplontod with papaya, phalsa, pino-applo or straw¬ 
berry, 

V, Hi^ density orchard developed with dwarfing root 
stock* 

Hi^ density orcharding Isa recont innovation. 

i 

Greater number of plants arc planted per unit area in 
certain crops like nango, citrus, apple, pear, walnut 
and others. Thoso plants are dworfonod by adopting 
. certain horticultural tochniquos like use of dwarfing 
root stocks, uso of growth retardants, regular pruning 
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of tho troos and such other practicos. Big so dwarf 
troGS con ho easily handled and tho incDmo of tho 
grower nay ho naintoinod steady, !Ihis syston has also 
disadvantagos llko short life span of the trees, and 
tho a.dvorsd effect of root stock on tho fruit q[uolity, 
vi. Dry orchard: 

Dry orcharding is also a recent technology 
Tfiiore iia^rdy types of fruit crops like nango, sapota, 
her, guava, custard apple, cashew and others nay ho 
planted hy adopting certain noisturo conservation 
nothods like contour/trench planting, crescent bunding, 
nulchlngjctc. These nethods facilitate easy initial 
ostahlishnont of the trcnqilants, 

Tifcat is a variety ? 

A variety is a group of plants which naintain their 
distinct norphoicgLcal features when propagated so3aially 
or asoDCually, 1 


A good orchard should h’o_ well planned. It should 
have different blocks for difforent types of trees, 


a good source of Water for irrigation, properly laid 
out roads, tdro fencing round the orchard, an attached 
nursery with facilltiGs of plant houso/potting shod and 
and store house. 


I 
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idonti £L catioii. o.f_ s.. aaa tJhioi r 
variotlGs is nocossciry? 

HiGre aro a nunbor of vaiaotios' in alrusb cJJ. 

tho fruit crops. Bio vailotios differ in tiicir 

norphologLcaL features, gro\rth and fLo-v/oring habits, 

potontiol for bearing, fruit quality ancl, rcsistanco/ 

susceptibility to different posts and disoasGs» It 

is, thoreforo, necessary that one shouCLd loiou i'ho 

varietios to bo able t.' select the rcqnirod vea’ioty 

for planting, Sinco nany varieties havo syionyus, 

one can avoid duplication in planting of variotiGs 

if ono has such knowledge. By planting tho ri^t 

variety, ono can osqpoct to harvest a good crop, 

1.3 p.iy).<;aHi?^9ng8 

- Hx tho exact date and tine of visiting to 
the orchard and inforn the managor of the 
orchard well in advance of the visit, 

- Check up the transport avalllability before 
the programc is chalked out, 

— Make sure viiat you aro required to study 
in the orchard during tho visit, 

- Avoid pludclng/pinching/nultilatlnG any 
crop plant in tho orchard, 

- Take caro to obsorvo critically tho difforoncG 
among tho varietios/hybrids, 

— Cblloct tho roqulred plant specinens for identi¬ 
fication only after you aro permittod to take. 
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1,4 Materials roaulrocl 

i) Note book and pencil 

ii) ICnifo 

iii) Secatbiir , 

iv) Paper/polytheno bags vriLth rubber bonds 

v) Magnifying glass 

vi) Teasing hooOlo 
"vii) Lun eh/ f 'j od p g.c]cg t 

1,6 Pro GQduro 

- Pbiiow tho leader - f the 'O. siting toon and 

conduct tho "visit in an orderly nannor as the 

nan-in-cha:^go of tho garden toleos tho visitinr 

[ 

toon round!tho orchard, 

i 

- Liston cardfully lAjhilo the details of tho 

orchard aro< o^gplalnod, 

1 

- Noto dovjn c41 the points as tho details 
of tho orchard aro furnished, 

Noto do-wn ail tho details of tho orchard 
on variotios of crops groim and thoir 
doscrlption in brief. 

Or can! so thcirocoidod info mat! on for ro cording 
as obsorvations, 

Qbservati .-ins ; 

(a) The pupil shoiiLd record tho fcllo^ng 
obsorvations In. tho givon table. 

1. None ef oj^chord/location 
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li. Nano of ovaacr 
ill. Dato of -visit 
iv. Typo of soil 


Nemos of VariLotios/ Briof clos- Facili- it 

£Q.« (^ifforont hyt)rids oription of ties avail- o 

No. fruit crops undor oach tho variotios able in tlio n 

crop or hytrids orchard a 




1.7 


(h) niiG pupil vill also draw tho plan of the 
orchard indicating tho difforont oonpononts. 
-Bamoctod hohaviourcLLjoutcono 

Bio pupil acquiros tho following ahilltiGS 


tot 


idontify tho difforont fruit crops and their 


Grade 


variotiGsj 

record the rolcvant infbmation about 
different variotios of fruit crqisj 
understand tho plan and planting of 
on ordiardj 
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unclorstonQ the jonorol problons in tho 
orchard uonaGoaont and possLblo noasuros 
to solve thoni. 

Hio toachor should ovaluato tho pupil 
for tho above abilitios. 


Itiat is an orchard and viiat aro different 


typos of oreshard? 


ii. iJhat laro tho advantaces and disadvantanos 

I 

of any two typos of orchards? 


iii, l-ftint do you noan by dry orchards? IJhat 

stops "would you tako In establisliinc thon? 


Iv. CSlTO oottolii suitable crop oontination s 

1 

in rnixo^ orcharding. 
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V* What stops would you toJco in ostabllshins a 
Good orchard? 


vi. Chock tho nost approp3clatQ answorc 

i) Mixod orchard with varlotlos of the 
sepo fruit nay bo proforrod bocauso ofs 

a) Assured yLold ovory yoar 

b) Lov risk 

o) both (a) and (b) 
d) Nono 

ii) Bio najor disadvantago of nixod orchard is* 

a) Marketing tho produce 
bj Poor oconony 

cj Difficult in tor cultural op orations 
d) All tho above 

iil)In a hi^ dcsisity orchard, the root stoa; 
should inpart to scions 

a) Low vigo'ur 

b) Hi^ viGour 

c) No effect on vigour 

d) Hl{^ yield 

iv) In dry ordiards, tho onphasLs should be onf 

a) Conservation of soil noisturo 

b) Planting of hardy plants 
o) Both (a) and (b) 

d) None 
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vii. ^tatG \«hothGr the folic mnii statononts aro 

truo or falsG, Pound off the corroct answor, 
a) Mor]^)holoGicnl characters do not chahco in 


a varloty T/P 

b) 4^plo tree Is self coopatlbio T/F 

c) Itoot spread and distribution aro 
important cjnsidorati'-ns in selcctinc 

a fruit treo for a ninted orchard T/P 

d) Ccntrol cf posbs riid diseases in 

nixed ordiaid is easy, T/P 
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2. Activity Unit ; PL-^HITG OF FUDIT PLMTS (M*iNGOj Baail, 

PilPAXl MTi LIME) 

2,1, In structlonal oL.i o ctLvG.s i 

Iho pupil siiould bo ablo to* 

- Know tho nothods of pl(3ntinG5 

- ]mow what is planting; 

- Imow when to plant fruit plant si 

- practice tho planting of tho abo\n3 li‘-ifcccl plants, 

2*2 

» Atot, U. 

Planting consists of transferring young plants fron 
nursery beds or pots to their permanent place in the 
orchard, 

- When, the fruit plants should bo platod? 

Tho season of planting varLos with difforont crops 
and local conditions. There aro two seasons of 
planting in vogue in India* 

(i) Monsoon (July-August) or fioptonbor-Octobor 
after tho heavy rainfall; and 

(ii) filing (Bbbruary-March) 

Monsoon season is consLdorod to bo tho best for 
planting for most of tho fruit plants* Planting 
in February is proforrod espociolly whore tho 
irrigation is assured and inoijqpensivo. This gives 
;the plant an early start. 
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- Vftiv the fruit troGS should bo nlatltPd 
nonRoon and Si-)rinr; guly? 

Plan ting early in the rainy soas-ii onalalos bettor 
ostablishi'-iont and 'vigorous Growth. At tho ond of 
tho rainy soasonj roots iiTould have sp3?eatl iiroll and 
frequent irrigation -would not bo necessary, '^cuh 
trees ^hll -withstand the heat and dry vdnds in a 
nuch bettor -way. 

Trees planted in spring, establish roots in sunnor, 
start gro-wing as tho weather -warns up and during tho 
rains, they put out good growth, 

- Why it is no<pssar y to plant tho fruit trees 

I 

flt a pliaiiliAAf; 

Planting distan(^o yarios with the kind of fmit plant 

t 

depending on nai^ factors like tree sisse at naturlty, 
type or fertility- status of the soil, rainfall and 
availability of irrigation water, 

t 

1 

If trees are planted too close, they grow tall and 
slender without prop) or spread, Bioy are no re liable to 
injury by strung jnnds. Cost of pldcing the fruits, 
graying ahd pruning aro also none in tho case of tall 

j 

troos, CLosoly planted trees boar inferior quality and 
poor sized fruitsi-with low yields, 

- I MQb aro th_Q_ different svs t ons of ulantlnr^ -fVni t 

aiaiisS. 5 

J 

Tho fruit plants c^ bo planted in tho field by 
adopting any of th(3 systons viz,', Square. 

I ^ 
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.(2) ?vi3ctaric;ular, (3) Quicunxj (4) Triangilar. nnl 
(5) Contour. 

The square and roctangular systons of plan tine are 
usually atloptod as the so aro easy to lay out and 
allow suffiedont roon for orchard oporationSo 

2.3 Prenantlons 

- Ghooso tho appropriate season of planting for 
hotter estahlishnont. 

Vlhilo planting faco the hoavlly branchod sido 
towards tho Jrovailing wind. 

^ jSbt tho plants in such a way that tho bud union 
ronains slightly above tho ground lovol, 

- Plant tho troGs as doop as they stood in tho 
nursery or pot. 

- TaJie caro not to disturb tho root syston as far 
as possible, 

- Irrlgato tho trees soon after planting, 

- Provide stakes in windy situations, 

- Plant during tho cool hours, 

2.4 Materials roqulrod: 

i, S^ade 
ii, Khurpi 
iil. Planting board 
iv. Wooden pegs 
V, Qiain/Goir 
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\1, riantincj natorial-nan( 3 o graftSj Ijan 
suckors, papaya soodlinGs, ICagadl 1 
BGC3CI lings. 

2.5 ProcodurQ: 

Note: It Is assunod that tho planting plan h 
bo on nodoj land is prepared, stolcos ha 
boon fixed, pits have bojn dug and ill 

- Place the planting board in such a manner t 
Ijho contr? notch of tho board is in tho pos 
of narking peg, 

- Drive in ■fho pegs at each end‘of tho boaiTd, 

1 

- itoniovo th<| planting board now as 'well as th 

i 

, ' narking pdg, 

* \ 

— Dig a hold TAjith tho hoij) of a khur^)ij lartjo 
to rocoive^tho xilant ^'th a^ball of oarth, 
the plantiig nark stands, 

i 

— Place tho ^ant ( graft/budding/soodling/sucs] 
vAth ball cf oarth in the ipit, 

- Bring back jho planting board in such a nani 
that tho tw pegs (guide pegs) at both onds 
with the no^.chos of tho board. With the ho] 
those guldG'pogs adjust tho position of tho 
Iho iplant sbpuid occupy tho sano position wl- 
was ocQu.piod;by tho narlcing pog. 

- After adjusting tho position of tho plant, c 
tho depth of’tho plant. 
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. loose soil around tho plant anU prosg 
dth tho help Of a khuxpi haiiulo, 

- ;hG pit to the ground lo-vol. 

- Six a suitable staJso at about 3D on on tho 

1 H 

windward side of plant and fasten t>io plane 
to the stake loosely with jute string, 

- Make a snail basin around the plant and irri.. 
gate it, 

a5.a f^raftg 

- Break the pot without disturbing the roots® 

- J^ant with ball of earth Inta’at keeping the 
graft joint well above the soil#; 

f T I 

2,6<b. , txanteLftfij ,T;attaiia,„6UQKLQ,Es ' 

fleleot oifLy sword supkers (plants T^ith thick 

V * ' ' ^ 

sten and narrow Xeaves) ‘ 

- Prepare pits of size cn cube at ^acsLng of 
1*8 X 1*8 n, for I>warf CJavlndix and of 2 x 2a 
for Robust a variety, 

- Prepare suckers for planting as belowt 
Cut off pseudo sten, leaving 20*25 cn sten. 

Cut off old roots, and pare off the outer 
surface of sucker, 

% 

lUp sucker in a slurry and sprinkle ID g 
carbofuron granules per sucker, 

I » 

2^^ c Planting 'napava, seedllnga 

•*, Select 5-6 weeks old seedling* 
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- BeEiDvo seodliiiG fTon polybag/pot with roots 
intact, 

- Itonovo/plnch off loaves retaining only 3-4 


2,5 • d • 


2,6 


1g o/vg 

- Plant 2 seecilings per hill. 
p-japtln<z l -T-ne seedling 

Prune sone of the old roots and shoots if 
planted bare-rooted, 

- If planted with hall of earth intact, prune only 
sone sh^Qots to reduce transpiration. 


Observatloh 


following 


niie pupil ihould record the observations as per tlio 


ablej 


-5- 

SL. Iten^ 


Blruit crops 


Mango Banana Papaya Lino 


Bonarkf 


1, Datb' ot 
trons-j : 
plnntlrig, 

j 

2, ' Nunber cf 

plants . 
planted^ 

3^ Nuiaber df 
plants * 
e stabli ^ed 


4, Per cent a|e 

e stabli 4nent 
of plants Cono 
nonth la|er, record) 

5, mne tak^i fbr 
the new llush. 




2.7. B^epeotad, bpjiavloural outoonet 
Pupil acquires bho al^Llities tos 

— Imow TiAiy proper planting is necessaryj 
• - decide the correct season for planting. 

- know the correct method of planting 
the four kinds of fruit plants, 

- actually plant the 'plants. 



2,8 J3qas^?igASt 

i* Vftiat is planting? 


ii• ljilhat,^e^-the jnaln g_p f 

fruit trees? B^qplain. 


iii.' Why planting board is jxecessary? 


,are-HiLa_di£Dar^ planting 

of fruit plants? 
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liftiat aro tiie precsuitions to "bo kept in nlu(3 
vihllo planting? 


■vi. How do yot plant the graft of a nango? 


yLi* How do prepare a T^anann sucker for planting? 

j 


viii, Cbnpore th4 method of treatnont of roots and 
shoots whii planting a nango graft and a 
papaya seedlings,' 


ijc» 


the t^aiilis with appropriate tohIsi 
1- Two malnjseasons for planting fridt 
plants ais^ 

<t 
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2, la areas mth irrigation facilities, the 
best planting tiie i s 

3» Die planting syston with midnun nmber of 
fruit trees per unit is 

r 

][, Match the following pairs? 

1, dose planting A, Best plaiting tjjie 

2i Planting system B, Uisultable for 'ilaat!!| 

3, Monsoon C, Poor quality fait 

4, Hi^ harvesting D, Tail trees 

cost nith 


5, Sumer 
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TT T "YTNG OUT EEFFEIMT systems OF 

ADUIT trees. 

m 

3 . 1 lrLsjilll]£J aJSj ^^^ pb . lPc'^ . Y S^* 

Tho pupil shOuLd To aUle to* 

- ]mov the dim rent lajTDut methods for irilGation 
and their ineilts and donoritsj 

Fhow tl'e diiioror-co in the methods of irii£,htiions 
<-n.' troos; 


. lai-vw" tlw units of irri-Gutiensj 
- know the soil characters in relation to irii- 


gationj . 

actually practise different irrigation methods, 

-♦ 

3,2 Rei Qvant information* 

- Plants 1^36 water hy transpiration, lb produce 
one pound of the dry matterj water loss by 
transplrrcion from a plant nay range from 1]D kg 
to 550 kgi In addition, water is lost from the 
soil by wly of evaporation, 

- Water reqdrements vary widely among different 
crops, setsons, soil conditions and methods of 
appli caticis, 

- The aim o:irrigating a fruit o?op should bo 

to wet the entire root zone without ^y wastage 
of water, 

i 

- Some pi ant need regular irrigation (banona, 
papaya, gmes) and some need protective iriigOr’ 
tion in oaiy stages of growth (mango, sapota, otc^ 
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- ,Ih.e comnon nothods of irrle-ations genovali^ 
followed are flood irrlgationj (In Oass-ni'), 
furrow Irrigation. Sone of the rocGnb cys-f-.c.jr 
are spriniaerj drip and sul>%soil irrlsatioa„ 

Olie system of irrigation to bo foliowej ciDpc’-fif 
upon, the soil type, topo graphyj qualn ty cf i'U. 
gation wator and such other factors- Voilo 
fLood/basin typo and furrow typo syctcuf rooul", 
In wastage of water, the other recent systcsns 
allow economy in the usage of water, *'idded to 
this, the latter systems provide certain other 
advantages like check in the soil erosion and 
weed growth. 

- Before irrigating a crop, matters llto! vjhen to 
Irrigate, how much to irrigate and -where io 
irrigate are re 
«on get aa idea 
water by tiielr 
foliage or by assessing the level of available 
soil moisture in the soil. It is always &dvi 
able to irrigate the crop before the critical ^ 
levels are reached such as permanent -wiltiiig 
point of the soil. 

- It is also necessary that the pupil ^ould kiov 
certain critical stages for irrigations such 
initial growing period of transpl®^'*^®* ' 

fruit development. The young transplants need 


qi^red to be thought ever. One 
ofShe needs of the crees f'-r 
eocbemdl syiaptoms of drocranr 
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to be carocl noro than tho olclor tret s« 
iriigation water should not be jstllre gj^ . 
fruit crops tolerato only low level 'jf ho? 111 i-.* 
of soil/irrigation water. It is oJ-Sj no?ogs;r*y 
thai tho student roalisos the qu?r ti 1 . 7 / cf 
gation required to be given, 

3,3 fjEgaaatjojitst 

- Since irrigation cost is often -f-hf itci 

in orchard nanagenent, the inlgaticn nothods 
have to be properly devised, 

• Decide irrigation method In accordance vdtii tho 
varying orchard conditions, 

- Know in advance tho water Toquironont of a crop 
grown under the oadstlnig situations so that 

-Maquate quanlttty of water Is ooflo available or 
ensui^d, 

- Know tho ,q^allty o-f water available, 

• Know the soil properties to doddo tho Irrlgar- 
tlon methods' 

- Know the Iralnage ajqjahllity of tho soil, 

- Kaow- salinity or other piobleos, 

■ *en Ideations are 

required to be. given necessaniy, 

4U Screw auger 1 
il* Gore 


sampler 
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Tube auger 
iv, TensLonelbers 
V, Gypsum bloak,s 
vl* physical bailee 
vii. Moisture cans 
vlli* Pipe liner 
ix. Rubber hoses 

X* Tools like spades, C3x>w‘bars etc, 

3,5, Procedure a 

iU .Flood method! - 

BbllowfSthls method irthen the topography, is flat 
and level. Citrus orch.ard.5 and vine yards are 
some times flood irrigated. 
il.r ;....-row irrlgatlont 

iillow ■water in'to the firrrows ra'ther than vdde 
checks. This method is in row ciops, 

Allow water to flow in the farrow for suffLcient 
time, so as to percolate across the bed and wet 
the surface, For row crops, develop furrows-20-— 
to 3o cm de<^, A^sinL^a furrow or more furrows 
may be formed. ^ 

ill. Basin methQd.t 

IbiEi a basin around 'each tree in 'the^'form of a 
sc|uar0 or a circle. Avoid., ■water coming in pontaot 
with the tree trunk by putting a bund or mo^d 


'dose to the trunk,’ ' 
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Ibllow this method \ihQn flood ov fa- ' 


w 


.. i * 

L • .11 


is not possihle* Eestiict this to ■: I, ; ' 

value crops and in undulating lands® 

1 

^lo¥ small amounts of water to tricflu sL' wly 
the soil through mechanical devices cuG.* \ enitt^rs 
wetting the soil at'limited locations, 'Hic eiiisri'' 
rate ranges from 2 to. 8 litres per hour/day, Tho 
total quantity/per day vrould depend upon the needs 
of the tree, 

3«6 ^aarYa1;j,9hiS,i 

Ihe pupil should take-.and re'cord the folloiding 
observations^ 

i) Determination of soil moisture content by 
gravimetric method* 

ii) Determihation of Held capacity 

iii) Determination of permanent wiltinG point, 

iv) Use of tensiometers ibr schoduliiig irri¬ 
gations* 

V) Use Of gypsum biodits fcr setoauUng irii_ 
gation, ' ■ 

■ Tf)-Measure the quairtity of water required for 
IrrigaSug crops like bauena, grj^® mder 
the given situation. ' 
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V 


a. 

Nano of 

Age of Systen of 

Area to ho 

No. 

crop/ 

the plant/ irrigation 

covered with 


variety. 

tree given 

water 

1 

2 

3 ^ 

5 


tt 


Irrigation Canopy Texture 
in acre of tn© 
inch given tree 


Maadnun pemaneiit 
water wiltiiig 

holding point, 

capacity _ 


V 


7 


8 


9 


3D 10 
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3.7 CalQulatlons 


i) Moisture percentage = PW 


PW 




- WSc 


X IDO 




Wfl-t = Weight of fresh soil sanplcs 

1 OVCti dvfjL. C 

Wi% = Woi^t of soil samples after o’a n. 

drying at :Oo 0 


ii) Acre inch = One acre**inch is a •veliine 

covering an area of one acre up to a depth of 
1 ”. The volume of the water is 3630 cubic foot, 
Ibis is equivalent to.57133 gallons. 

i 

3»8 Ixnacted behavioura l outoome^ 

Iho pupil acquires the fDlljDwing^_abilitios toi 


- know different methods of irrigationj 

- know precautions to be taken liille 
irrigating} 

- understand irrigation measurement unibs.- 
know special equipments required for ] 
irrigation; 

- diagnose the needs of plants for 
irrigation; 


Grade 


- practise different methods of - 
irrigation. 

The teacher..jshomd 
abilities. 


e-valuat<i_tt^ pupil for tho al)ovc 
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i) Hamo the difforont methods of irELgations 
fbllowed in orehaids* 


ii) What methods of irrigation will :,ni foiix.v 
for the following crops, viL, o'lrus. -.-r, 
banana, grape,, and pinaapplSi, 


Jllama-4;he-mathadj?. to be fDilowed under two 
sLtuatlonss 

(a) When water is available in plenty 


' * Cb) When watet is '^rTal^bla.in -small quantitle 

• / 

iv) How do you' decide the Irrigation intervals 
of an ordiard crop? 



v)- Wtiat.-are advantage^-aJid-^i 
^ ajia..sprlnJa,er-irrigat^^ system sV 


vi) iWhat are the problems, you vd.ll come across 

when flood iriigatioii 1.S jflxLlowed in on orchard? 



?lli) What precafttions iigill observe--T^rinile 

irrlgpting yoimg and adult trees? 

r 


lx) State v/hetftier the follovrlng statements are 

true or false, Ibund off the correct ansvrer, 
a). Water holding capacity of the soil has a 

f 


bearing on the frequency of irrigation in an 
brchard.' True/Sblso, 
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h) Water rGcjuironont for all fruit crops 
is one anci the sane, 

Tme/fhisG 

c) In irrigating a fruit crop, one has to 
avoicl water stagnation at tho root zono. 

True/False 

d) Flruit.setting is a critical stage as far 
as water req.uirQiiLent Xs csoncemed* 

True/Friise 

I 

I 

g) Gypsum blocks and tenstonieters are en^Dloyoi 
in assessing the aoiJ^moisture status of 
an orcjhard, 

f)—We-need more-watefr^'for Irrigating fruit 

plants by way of.drip .irrigation* 

True/False* 

Tt - is .ad^i sjble -^o *aroidr-^usin^>s a1 , 1 ue water 
■ ,fQr irfLgatton* . ^ 

* / 

h) Sjpiinkler iriigatioi^-callS'^^ JxLgh 
initial cast^j 

' True/F3lsa» 
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4, TJnlti TiUiraGOFMCO^ CETIiUv^ 

SiJPOTA, FOMBGMATE SL G. 

4^1 ^nfitruGt ional obieQtl,VS.at 

IQig pupil ^ould be able tos 

- know the purpose of trainingj 

- know the cliffe27ent systems of troiiiiugj 

- know the stage of the crops -wtien troining 
has to be actnially inltlatedj 

- perfcrm actual tr^iUiing.,in tiiase crops* 

/ 

4*2 . i^ep-evant Infqrmh-tl^jin 
What^ls training? 

Training is an opefation by which the plant 
is made to develop an ord. 0 rly framewoik or structure* 

This is acjhieved by staking, tying, supporting, propping, 
trellising or ^reading on pergola with or without pru¬ 
ning of p^ant parts. This is usually done when the 
plants ar.e young. 

Jto-.ar.e--frui.t nlants.tr^ained? 

1. 5br building ,a strong framework for the tree 

with broad crotches* 

i 

2., providing a definite sh^e to the tree. 

3, Jbr building a well shaped canopy, 

Jbr enabling easy cultural operations, 

5. To avoid incidence of soil borne diseases. 
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It is a large sized tree vatJa a heavy top. 

Strong frame-work is necessary because it ccn pr-oaucc 
heavy crops. By naturOj it agsunes a graceful, ilono 
shappocl form. Ihe young grafts should bo ollfo^a bo 
grow unhatrqporea for four years and they arc trai''Qi 
to a high head -with, raodified leader syjton. 

« 

Olie shape, size, spread 'vary in each spe<des and 
■they are trained to a single stem^ up to a height of 
45~60 cm from ground level,' The mandarin trees assume 
a dome shape_jj4iil.e lemon'tre-es-'reitiaiJi irregular. They 
are trajj-ned to liigh or low head -with modijEied leader 
system.' 

Quagau- 

It develops into -a bush-like tree. A-cslean and 
straight trunk is to be maintained up to a height of 
60*-90 cm from ground level. Three or four strong and 
well grown bran.dies radiating from the trunk on all 
.sides need to 'be encouraged,* i-vlng toe tree a vase 
or goblet shape, 

,k 

P.bm^f^raAatg- 

■ Plants are allowed to gro'w in a bush form vdth 
several main slioots arising at groiujd level, lu. 
of time,-the plant becomes too bushy. It is advisable 
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to trctin. tiio tipoo to o, silzislo stGm at £Li'wji< J-' - 

3-4 branches are allowad,. Tile dosirod ch,-jp r. i 
after S-3 years of planting. 

It is a slow grower and the brsaiGlies g : 
wiiorls. In air layorsj brandies appeal' vou./ > i., se!).\ 
to ground thus hampering the cultural oporat:'.>.rs, b.it 
tJJiey help in building or thickening tho oojior;.'>. r-.i . 1 , 
It is trained to low head and to modi fled load'r’o '^no 
basal and over-crowding branches need to be rono'^ ed 
otherwise they become un.fgu3.i;fu‘i j 

-su¬ 


it develops into a bush but it is desiranlo to 
train to a single stem with well distributed liens '.n 
the first year itself and head back at a height (?f 
lao cm from ground. In generalj 6—8 side shoots are 
encouraged 45 aid lao cm from the ground levels 

In certain parts of tho country, bush typ; of 
training is common with 6-7 main branches on, jhts tiU’-ii 

^ Preomitin|^,cj. 


- Handle the ne^ife^/planted grafts or budlin’s crvcff 
otherwise they may be damaged while trailing,, 

- Select suitable and strong stakes only for 

- Avoid a ny ^ unwanted branches on the main uruiit. 

- Point with p^er ftoglcLdeo or 

- Avoid rmoval of soaf&ld branodes unnooon , ■, 
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4.4 > 

\ 

, » 

i, Sal table stajses*. 


il. Tying matoilal such, as sutali (gunn:/ or cnojmt 
stjing). 

ill. Metal or vroolen haimner Ibr fisang stakes ?r. 

I 

the ground. 

Iv. Mel tod coal tar to paint the basal peit of stakt. 

to avoid teimite attack.* 

V, Shaip grafting knife or secateur. 

■Vi, Hoptaqhlor for dusting the soil at ttio base of 
the stake to a'void teimite attcLckv 

I 

•vii.' Practicai note l3ook- and pencil to record the 
’ \ 

observations.'; 

4^5 procedure l 

- Record the number of'plantsi/trees requiring trai nin g, 

- Select the required numher of strong stakes for 

\ 

supporting the young plants^] 

- QLve a coating of coal tar to the stake base to be 

fl 3 cod in the soil#j 

- Pix the state Hunly dose to the plant and secure 


the plant, then stake gentfLy •witl:^ tiie help of a 

thread.' ‘ ^ 

- Cut the low IsdJig branches wherevqir'^Qssary in the 

’ already established plants to give a clean sten upto 
« ''"^rtain height.] 

- Remove the weak shoots/branches to encourage strong^ 
scaffbld branches far the tree.] 
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4.6 nh..watlona : Bie pupil ^«li record the follovlag 

otsewatLons In the table elren bolow 



Growth parameters (height, ] 

steij girthj canopy spread i 

eta. recorded at regular 1 

intervals after initial ' 

training j 

Bn till 

Prom 

oraiJ 

1 

r 

1 _ 

FWd -- 

'indi'vidual 
ted troo 



4.7 Emeotad boha-vlourn l oiijinp| tiGt 

Die pupil aoquiros *iiQ fbllowLng abilitLos to» 

- understand the manning and in^ortanco of train- 
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ing in fruit tree35 

- distinguish tho difftirent typos of trainixig 
follb^od in ffii“t trbos; 

- distinguish tho trained and untrainod fnlt 

trees; ' 

« decide a particular type of training , 

1 

for a particular fruit trsoj , 

- nd» out the merits of traUilng giwn, 

I 

to fruit trees over those leflj to , 

i 

themselves; * 

^ * 

- nalce out the defects in the aliJeady , 

^ I 

trained tree iaad set right the I 

mistakes; I 

- actually per&rm the operation of J 

training in different fruit .crops, - 

Ihe teacher should evaluate the pupil f^r tho ^ ^ 

above abilities. 


VJhat i s training and \hT 9 ^^® trees^ ^ven 


training? 




What aro low an(3 high head systons and under what 
clinatic conditions they should be preforrod? 


What arc weak and strong crotches? #iat ic tho 
advontagG of having wide angled'braiichcs? 


Iflftiat are central leaderj modifLed leader and opoii 
centre systems of training? List out their merits 
and demerits with sul.table axsiaples. 







What Is the importance of even distribution of 
branches on the tree? 



Why ao basal branches in sapota bo cone unfruitful 

after a fow years of planting? 

} 


List out the differences in training of adult-ami 
nursery plants ^th regard to fruit crops such 
as citrus. 


Whether the fruit trees of evergreen or deciduous 
nature require more systenatlc training? 


What is the basis for training orchard trees to a 
particular shape? 



What precautions are nocossary i^lo training a 
fruit tree? 


Under-line the Most ap propilate answers 

1. Training of fruit plants aims ati 

a) Developing a good fronework, 

h) Pbr early yields. 

* 

c) Oontrolling pests and diseases, 

d) None, 

2. The basal shoots in sapota turn out to 
be unfruitful. The 2?eason nay be - 

a) Biey are nearer to ground, 

b) They'do not get enough light, 

c) Biey are prone to pest a ana ai senses, 
a) They ao not get sum dent nutrients. 

3. Inproper trdnlng of fruit plants nay rosult In, 
a) Weak erotehos, t) Strong crotches, 

o) Without orotohes a) None. 
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■ \ 

4, Di© under iiiiioh mandarin trees are 
trained* - a) Op©n centre t) Modified iccidor 

i 

t 

o) (fentral leader, d) No tr&nlng is esseiitlai 
fbr citrus, 

I 

6t Even distribution of brancstes of a fruit crop 
, is essential because! 

, a) It avoids shading of branches, 

i 

b) It miniiDises pests and disease attack, 

I 

c) ft makes harvesting easy^ 

d) Post control beaiiies-^7 eagjCi 
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5, Ujiit t TRAINING OF GRilPB ON BOWER ilND 

HEAD SYSTEylS. 

K I 


6^1 I i^gtruoti ^rAl, 9|i;iQctlvG.gl 

Tho pupil shotad te able toi 

« imov t'lo piindplGs of training in grape-sj 

« kno¥ tno difibront syabens of training in graposj 

- Imow tte difference between Bower and Head 

systeJUfc of training and advantages and dlsadvan- 

tages o: each systenj 
■ 1 

5.2 :lnfoM3g.tiQn 


yhat is pnriyse of traininRt 

Proper trn'fing in gr£ 5 )es is essential for higher 

I 

production. type of training varies with tho 

♦ 

variety, IDae different puiposes of training arei 

1 , Training provides a good frataewoik, 

t 

2, Ensure} systenatLc distribution of the vine 

I 

growthi 

' ' >>' 

3, EaoLliiptes nanageaent of the Vines, 

I , •* 

4 , Helps 1 ? develop and property stake oanes 

‘ > 1 

which \|uld bear bunches. 

I k 

5, With thj pioper spreading of the vines, the 

growth is exposed to adequate sunlight and 

eration^ind thus the disease incidence is 
# 

nlniiaisci. 


I 
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- Miat Is Bo-wer svatetn of training? j 

I 

Bower system is suitable for vigorous varieties 

• « 

with, pronounced apical dominance accompanied with 
biLgh yields* Ihis method is recommended for varieties 
sttch as * Anab-*a?-i3hahl* particularly and also for 
other varieties like Thoir^json Seedless and Bangoloro 

Blue and Muscat* Ihe fruit clusters remain \-jcll 

/ 

protected from birds and. jackals*^ In North India, 
this system helps protetctins the vines from hot wiiids 
and dust storms in sumer. It is however, more 

k 

expensive method requirdLngJiaayy Initial investment, 

Ihe m a j n features or the Bower system is that the 

vines spread on the. wire netting ^supported by stone 

« 

pillars. Ihe vertical shoot is headed back -vheh it 
readies the bower and two lateral shoots -are encour¬ 
aged to develop into two arms taken one on either 
side of the trellis. Senond^y branches are main- 

k r 

V talned at 60 cm apart on these primary arms, 

J - “ . 

» TJhflt'ifl Head syataa? 

- the Head system is (^mmonly followed in varieties ■ 
Wlaich are hot vigorous and bear^ranches on the basal 
few'buds of the^ canes.: Ibis method is recommended 
for variejtd.es stoch as Beauty 9eedle-ss, Pusa Seedless, 

Parlette ana Muscat (GtOaM.). I.t «asy 

less expensive to develop and. i^utain. Die cost of 

temporary supports to be provided is less and ihe 







» «' 
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vinos support thonsolves after a few years* Cross¬ 
cultivation of tli6 area is possible and weeds are 
controlled easily. But the yield,s are low owing to 
snail cropping area nearer the head, and the fruits 
are subjected to sunburn-injuries in seasons or vory 
high temporatuaro and low hunidity. 

In the Head syston, plants are planted closely. 

The viiiG is topped at 1 n above ground level and two 
lateral braaches aro encouraged and the plant is toppe 
again at 1,3 jn encouraging two more laterals. These 
are allowed to grow to a length of 4S cn and fruiting 
canes aro developed on those laterals. Usually, live 
stakes of ^.th 3 ;;j.fia laAla or .Qomlphora bervT^ are 
used. The vinos become self-supporting aftor a few 
years. 

5.3 £roca^tiojig« 

I 

3^) Jbr Bower Svatem n-P Imihing t 

- Select, retain and take care of the best growing 
shoot and ‘eOIow it to grow straight on the stake 
provided, until it reaches the bower, 

b) - lalca oaro 'to remove the auslllary shoots. 

- Tate care to plnoh off the gio«ing tip at 25 on 
below the Bower level, 

a^ie Caro to allow only two shoots arising fioni 
belov tho opt end, ana allow then to grow in 
opposite aireotlons on the wires oveihoad. 

t 
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- Take oare to allow side shoots to grew on these 
arms at regular intervals of 45-60 cm or 60-75 cm, 
doponding on tlic v/oathor conditions of tho growing 
region. 

- Take care of the shoots’ from those secondaries and 
the crihcs on them to be distributed uniformly all 

I 

over the Bower in stages, 

- Takv., care noti to let loose the canes but to l-'- to 

t • 

the wire trol'iLis with bjpana fir bo. 
b) F or Hoad Systlm of Training 

- Take care tc see that the plant is topped at 
1 a above t' ground lovel, 

- Tako care tJ allow only 2 laterals to develop 
from and tojj then at a height of 1,3 m, 

- Take care tc|sGC- tliat 2 more laterals are 
allowed to d*^vGlop from them. 

- Take care to|providG suitable live-stakes 

1 *' 

and tic tho i.p.ants, 

- Tako care to ‘j’etaln tJiG staWs till the trunks 
become thick jind self-suppprting, 

I 





1, Suita.bl 0 staki^s, _ 

li. Tying matoriajp such as banana fibre 
ill, Okow bar for caking holG,s to fix the stakes, 
iv. Secateur or grp.fting knife for ronoving the un 
wanted plant parts. 






V. 


Rocor'il Book ancl poncil to note tiio day* s oporru- 
tions, nunl'or of vinos attondod aad the nan-hours 
required for the i-jork* 

'duro { 

Carry the stakes one for each vine, 

- ELx tliG stalcos firm yin the soil and in oroet 
position, 

- He the plants to tho stake at regular inter."IL g 
fron the base to tho tipj and in tho case of ^luv/or 
System the arms above must bo tied to tho \dro 
trellis with bana fibre, 

gbsoryntinnsf 

jG diffspence s bet'ween the Bowor and 
^ ,<3ni in respect of neight of plant or top 

and nunbe;: of arns on each vino,' 

Beooid th| nature of franswri:, grovth ana spronfl 
Of the an|s, 

ObsorTO th!o spread of the franoMorlc, amount of 
bearing wod, and bearing Oi^iaolty of tho vino a. 
Observe the dlfftrence m stating material used 
“ Hoal sysfcans of training. 

Oraw flgurqs to Illustrate tte different stages 
Of training Bower, treliia and Head Systems. 

r be incurred for tho 

three systojns of training. 


fificord tq 
Head Syst 
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5,6 Emoctod bohaviournl outoono 

Tho pupil acquires the foUowiuG abilitios toj 

- undorstand tho noouinc and ic^ortanco of 

training in grapess - 

{ Grades 

- distinguish the difforonco bot-weon 1-- 

Bo'wor and Hood syston of trainincj 

- find out tho norits and donorits in 
Bower and Hoad systons of training; 

- rocomond sped fie syston of train¬ 
ing based on variotiGs* 

Tho toachor should OTaluato the pupil 
fbr the above abilities, 

5.8 questions ! 

i. Why is training nacassnrry in grapes? 


11. VUiy is Bower syston of traialng roeomondod fbr 

yariott-os such as Anab^Siohl and BauEalore aw, 
and Head Syston fbr varlotlos such as Bouty Sood- 

loss? 



\tolch. of the so two sysfcons of train! n(.' is Jrisy 
on! loss o: 5 )Qn.sivej ond why? 


In which typo of training tho cultural opornbions 
can he porlbrncd easily? 


Under South India conditlonsj Bowor Sysbon of 
training is rocomonded to vaxioties such as Annb- 

4 

0—Shclhi and Bongoloro Blue#' What reasons would you 
at til hu to for this? 


What are tho noilts and donorits or Bowor ond Hoad 
systens of training? 


Soloet tho no St appropdato answer. 

1- lagorous rarleidcs of gropes shoiaa bo tralnoj 



SQ m 


a) HoctfJ System 
"b) Ivoir.ting system 
c) Bawer Systora 

2, Beuty see(5less or Gulabi (Muscat) variety 
of grapes Is best trained ons 

a) Head System, 

b) boirfer System, 

o) Knitting System, 

3, T-vd most in^jortant limiting factors in 
Bower .'System arej 

a) Hi^ Initial cost 

I 

b) Lo.^ yields 

c) Pot.iT quality produce 

d) NotU for sld.ll, 

4, Grapos yrown under Head System, gl-vosi- 

a) Hig; yields 

b) Low;:/:*, elds 

I 

c) Highj quality fruits 

d) Low ’(^.uality fruits. 



57 


6 . 0 -11 far nnit r. PRIMING OF GEAPE ViSHIBIIBfl 

6.1 

HiG pupil sHou-d icG alilo to* 

- understoAd pruning is and how pruning oi 
grapes is difforent from that of othor fruii 

plants^ 

- iflaov thf' dS ffocont systems of pruning in • r * ‘J 

3rop&, ','tii particular roferonce to grai'. >- I'V ' 
\ 

etiesj 

I 

- Isnow thoJpurpose of pruning; 

».imaw thcUjpGs of pruning and intensity of 
pruning squired fbr difforont variotios 
under va'i.otiGS agro-climatic conditions,, 

« undortak'Ipruiring operations 



Pruning is al.-f^coss of removing any yegotativo 
part. It is nGGO.jary to have a clear undersbondir', 
of different part^if the vine before taldng up pruniuig, 

f 

Pruning activity i} done to concentrate the activity of 

i 

the vine in the pa^s left after pruning and to indueo 

i 

sprouting of the fnitful buds located in the middlo 
portion of the oone^j which otherwise do not sprout^ 

It is also done to I'oduco the number of bunches and 
encourage vogotativ'.' growth to ensure fruiting in the 
fbllowing year. 
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PrimlnG is dono onco a year in North India in January 
to moico tho fruitful buds sprout but in Sauth and Uostorn 
Indiaj pruning is donoljijico in iiio yoar (oj^o in suiiciGr nnt^ 
again in wintor), 

Grapo ’Vinos gixaw continuously mthcut any dornoncy in South 

India, HoncOj by priming in April (Suixior) tho vinos aro 

\ ; 

f-.'rccd to have o rosi^ period \Mch helps in 1iio fruit bud 
di fforonti atinn. 

Grapes require s^ stonatic and regular pruning, Prunins 

tho rainfall and toEporature and oorly 
od in places ■whore winter is nild. In 
’ is sovoroj early pruning nay prove 

i i is subjected to killing by frosts, 
fits in delayed spirouting of tho vinos 
3 ripening of fruits. More canes are 
10 s as conparod to less vigorous vinos, 

D ^rxior pruninR i i'hj s pruning is for*’vegetative growlii 
and is callod ' Sbundatida Pruning* or ’Back Pruning* and is 
done in April-May, Can<-s are cut back to 1-2 nodes for build¬ 
ing up of tho frosh vogcjtatlvG growth. 

2) ^ntor‘Pruninr; t Ihls pruning is for fruits and is callod 


1 

si 

tLno nainly dqoonds on 
pruning can bo practiJ 
localities where wintf 
dangorour, as now groi 


* Ibrward Pruning* and it 
Tho nature (about 6 nont 


is done during Soptenber-Octobor, 
s old) current season canes arc 


pruned. Bn tiro loaves orjd green growth aro renoved. 
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a) Jinab-o«Siahi one! Hiokri. arc prunod to 5-7 buds* 

b) Baoi^json Soodloss to, 3D buCls. 

c) BancaLoro Bluo to 4 buds* 

d) Qulabi and Choona Scdiobi to 6 buds. 

In South Indiaj for va3?iotios liko Bangalore BluOj 
Pachadrakshi and iinab-o-Shohi, tho •vinos arc pininod 
t^d-co and tw) Ijiarvosts aro ncido. In April-May instead 
of back pmninSj tho vinos aro givon forward prunin;'; 
only. Particuliorly, in Bangaloro Bluo, pruning is 
stacdorod to hawo fruits olrjosfc throughout tho year* 


6.3 Procautlonsi 

- Make su 2 ?o of 

- Make sure 1 ^)hi) 
Grcyith or fo ? 

- Telco Caro no'i 
too light. 


tho parts of tho vino to bo prunod, 
thor tho pruning is for vegotativo 
fruiting, 

to prune the vinos too sovoraly or 
fcljon'feLon of noro canes on tho vino 


rosuits in hefavy crop load ohd vico-versa. 


- Take Caro to |Gtain noro nunbor of canos in tho vigo, 

rous V. '-tiot and less nunbor in shy or nodiun bear¬ 
ing variotLoa, 

jlTO lleht pruning to oonos that aro away 

sdnee they are noro fruitful than those 
Jtrunk, 

- foho core to ^une the ™tor shoots, groon anC luoatufo 
conos as tiio3^|p7G storiio^ 

- Toko oaro to phuno tho thlckor eanos lightly as 
cor^arod to th^ thin oanos. 


Take Caro to 
fron tho trucdl 
noaror to tho 
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- Tolco caru to pruno tho acit conos, cqxios \jith Icnc 
intomoaos and thoso that taper sucIclGnly to tlio haso 
as tlioy aro n^t fniuitful, 

- Talto Caro to prune -weak; canos to 1 or 2 buds, 

- Talto caro to swab tlio cut wounds with suitable 
funed-cido, 

- Talio caro to colloct and destroy the pruniiics at 
the ond. 


i, Socatour, 

ii. Suitable fun 

iii. Cotton wads fj^r swabbing the cut ends with fungicido, 

1 

t 

iv. Basket or a wheel barrow for collocting the prunings, 
V. Banana fibre |ror tying the Deccan Davis ond lltorvaries 
to the trolli-k. 


^ddo nixed with water. 


6,5 Pro CO dure : 

6.5>a .R)r sumor. n runliigi 


Eemovo all thoj suckers, water sprouts and 
tendrils with kio help of socatour. 

« Pruno the cane4 to 1 bud or 2 buds. 

- Swab tho cut ends with cotton wool dipped in 

I 

Goppor fungi deb. , 

- Pruno tho vinos at tho right tine nest suitable for 
tho locality. | 

- Vtithhold watering to tho vinos 1-2 days before prunino 

I 

- Cut and ronovo Ihe dried canes. 
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This is Tioro inportont thnn sunn©r prunin;;* 

Hio nunbor of norlos tobo rotoinocl depends on tho vnrloty, 
Sa.n.cG the pruninc is a very crucial oporati'n nuch caro 
and precision nust bo exorcised in prunin(;. Bettor sock 
the help ?jid aui'’'nco of oaports or o::q^)oricncod pOf''plo. 

- Docido tho’lovol of pruning for each variety based 

on 'bud ankysis' under nicroscopo for CruitfulncGs 
of buds. 

Prune tho ernes to X) buds In Ihoi^DSon Soodloss and 
in others sich as iinab-o-.£8iahi and Bhokri, prune to 
to 5 bud lovol. 

Hotain noro nunbor of buds on tblokor oanos ns 
conparod to! thinner ones. 

Prune only .laturo canes to tho desired length. 

Swab the cut ends ^th suitable fungicide. 

Ed tain noro canes on vigorous vinos and loss on 
less vigorous canes. 

OtTC sQvoro Iruning to vinos thot have felvon hoary 
crops in tho provlous soason. 

Oclloot nil jrunines, loaves and barh poollnes, of 
tho trunk an| bum or bury thon m ^ 
fron tho vine-yard, 

%>ray oil thj nnos vath sultablo fUngloiao an.1 
insocticido. 
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6,6 ■O'bso.rYD.tl.ona t 

Tho pupil slioulcl note ancl irocorcl ttio fcllo^d-nc 
observations: 

The (Ufforoncos between sumcr oncl winter prunincs. 
The nature uf plant Growth (veGotative or re-produc¬ 
tive) in differont seasons, 

- !Iho difference between lone caned and short caned 

i 

pruninG, 

- Hie diffordneos botticen licbt pruned and severely 
pruned cands in different variotios. 

- The differckco between unpruned and pruned vines 
3 ace to plant Groi^/th, nature of fr one work, 
.oaves and boarinG capacity, 

Dhees between the nanaGonont of unpruned 

and pruned Wnos in terns jf irrigntion, plant 
protection kd other cultural operations. 

The quality|of fruits of both unpruned and pruned 

canes, 

6,7 B-xpootod__b ohaviQJ 

mo pupil aoWros tho foUouing abllltlos to 

- undorstani the neaning, ir^iortance 
linltatiois of pruning in Grapes; 

- distinguish between pruned and un- 

pruned 'vinps by their appearance or 
i 

growth; \ 

- distinguisii between tho Back and 

' Sbro prunijig methods; 


with re fore 
nunbor of 1| 
The difforo 


Grade 
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« nako out tho difforonco in pruning 
grf^^c ''unos unGor North and South ' 
TuGion conditions; ' 

- dcoido tho pruning tino fcr difforont’ 

I 

rogicns; , 

- di stingui sli hot-woon the nature and j 

I 

imaturo cones on.tho vino; , 

« prune grape vinos, } 

I 

!Qia teacher should evaluate tho pupil for 

f 

the abcvo ablJ'itlGs. 


■C^osticns: 
i. VJhy grcpo 


vinos need systenatic and regular 


planning? 


ii, VJhoro do ifowers appear in grape vine? 

f 

i 

lii. Even idthrLt pruning, grape vines ccin boar good 
yields,-,^ they roquire pruning, ijjiiy? 




I’Hiat: aro tho ‘Back’ and ‘ Bbro* pruninris and 
when arc they done? 


ir 

Utiy arc G^apo vinos pruned only onco a yoaJ .in 

I 

North Indik, \^hilG they arc pruned twice in South 
jfand West lldia? 


■j 

t 

} 

I 

Nhat are tl:|:! plant parts rODoved on the vino at 
pruninG^ 

I 


1-^ ( 

Vfcy sone vai^iotiGS are pruned with lone canes while 


sono others,''^til short spurs? 


It*- 
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V 

viii, are tho foumiation ^urs and fruitinc spurs? 


ix. liftiy tiiidior cpuos aro given light pruning oonparod 
to tloinnor ones? 


X. 


pruning is not done at ono particular tino or 
month oil over Iniia? 


I 

1 

! 

* 


3d. \toat la sta|joroa pranlnE and in *ioh variotios 

of crapo lap followod? tot is tho advantoco of 
staggorGi planning? 



5 , Cano 
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30.1 0 E:qp3ain tko tornss 
L Suriiao]? pruniHG 

2* l\fi.ntor pruning 6* i^ur 

I 

3p Uatoii slioots 7* Shoot 

1 

4e 6torj,Geanos 8, Suctor 

•i 

I 

xLii, Moro ccinos looa to to rotainod at pruning 
on ■vlgt)rou,‘l vinos conpai^d to loss vigorouiLi 
vinos. Ex, '.ain. 


xiVft Partly natu jo, imaturo canos, flat cancs 

and canos Tdl.h long intomodos should to prunou, 
vrfiy7 
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XV. A vine tliat has givep^avy crop duiinn tho 

previous soason^ if s to bo prunod sovdroly cl minr; 
tho presents season, Itoy? 


xvi. Match tho f.Uloiijing pairs. 


3U *Bacl£ pr 
* Sbundat: 


uiinc* or 
■on pruning. 


a. Pruned to short 
^urs. 


ii, *Pbrward pruning or 
*iiB.nter‘ jpruning. 


iii, .\nab--c-6ii.ahl grape 
vine, I 

iv, BangaLora Blue grapo 
vine I 

V. Vinos pruliod tidco 


during th 


P year, 


vi. Stag gored pruning 


b, VLgorous 
vorioty, 

c, Jbr vogetativo 
growth* 

d, Jbr fruits 


0 , South India 


f.‘Crop throughout 
tho year* 



7. Activity unit; 
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PRDMING OF pomegranate, 
PHALSA AJTD BER 

7«1 Instructional objectivea ; 

The pupil should he able to: 

- understand the basid principle of pruning; 

- understand the need 'for pruning; 

- understand tho correct stage or period 

of pruning 'in various crops; 

understand 4^.iat to prune, whero to prune 
i ' 

and how raucli to prune; 

- actually con luct/perform the operation of 
pruning in different fruit crops. 

negranato ? 


7.2 Holevant informat 


Why to prune in p 


In pomegrana^' the fruits are borne terminalHy 
on short branches laiown as spurs. These arc capable 
of producing fruit for 3 to 4 years. They need to 
bo pruned to got tjj.3 plant rejuvenated to produce 
now spurs for rcgui-ir bearing. 

Why to prune in phdisa ? : 


If no pruning |.s done in phalsa, tho plant grows 
into a tree with coi^iscgucnt reduction in yield. It 
ncods to bo pruned At regular intervals for production 
of fresh shoots whit^ bear tho fruits. 

Why to prune in ber?! 

Pruning Is ber is required not only in the early 
years to build a frabo work, but also in tho later 
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years to obtato economic yields. Fruits are borne an 
the axil of loaves Em young growing shoots of the 
current season and tliorefore, regular pruning is 
nocossaiy to induco growth for bearing* 


7,3 


Precautions; 

1 Prune at right tlmo for shaping the plant or for 

I 

production, j 

2, Do not rosorii to heavy pruning as it otherwise 
removes the \j tal parts capable of bearing fruits* 

3, In pomogranat' j remove the water shoots regularly* 

4, Use always sL: rp loiives or secateurs for efficient 
pruning, j 


7.4 


5, After pruning 1 treat the cut ends pf shoots with 
a fungicide t\ avoid future Incidonce of diseases, 

t 



i) Secateur 


ii) Pruning Saw 

iii) Pruning knife ‘ 

iv) Copper fungicic'i'3 

I 

v) Fungicide 

J 

J 

vl) Vessel to prepa^'o the fungicidal paste* 

7,5 Procedure t ] 

7.5a Pomogranate t ] 

~ - i» •* 

loung pomegranafcj plants are required to be 

-I 

pruned for training ‘into a single stem with a 

i 



nuralDors of well llstri'butGd scaffold linbs. If the trees 
are required to he trained into a hush fom, pruning of 
the plant should bo so done with 3-4 nain stens rising 
froLi the ground level. The suckers appear periodically 
end they sh.uld be ronoved. 

The plf-nt is topped at a height of 60 to 75 cn 
and Idle side shoots, 4 to 6 in nunbor, well distributed 
a’-ionr, the .i,ain ston ar^. allowed to arise starting fron 


about 36 to 45 cn frotj the ground level. These selected 
shoots a.rG also pruned | if tor about 6 nonths when they 
hove grown about 45 cn tlong, so that they becoae thick 
and stocky. The prunlnrl of branches (renoval_of-Jber-ninal 
portion) is repeated afj-er. 6-to-'S'nonths, The p_tat gets 
the desired shape withii 2 to 3 years of planting. In 


bearing pomegranate plat] 
have lost the capacity 


ts, 3 to 4 years old spurs which 
produce fruits should bo 
ronoved, Hew spurs will ^ippoar and they-will produce 
fruits, I 


Pticilsci t _ 

Severe annual pr^uning is essential to havo new 

vigorous shoots to ensure} regular and heavy fruiting. 

The bush should be cut ba^ik to 100-120 cn fron the 
ground level. The new sho(^ts will bear the fruits. Prune 
every year when the plants shed their leaves ^during 
latter half of the winter keason) allowing a frane-work 


of 100 to 120 cn above the! 


ground leveli 



allowed at 
tho'‘tlraG of 
pruning 
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to tuild a strong frame-work of the tree, and 
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sotting of fruit and its development mainly depends 
on C/N ratio in the branches of the trees at certain 
critical seasons; Plants with adequate nitrogen and 
high carbohydrate accumulation are found to make 
moderate growth and produce satisfactory crop. Plants 
wit]i excess of nitrogen and moderate carbohydrates are 
fo\irjd to grow vegetatively at the expense of fruit 
production. 

The accumulation of carbohydrates in the branches 
may be cither due to their manufacture or due to their 
less rapid utilization. In plants which are weak in 
thoir growth, carbohydrates maji be made to accumulate 
by supplying them more nutrients and water. 

8.2.b. Pruning; 

Why pruning is done ? 

The objective of annual pruning in fig is to promote 
now vigorous growth for bearing. It also removes the 
dense growth, if any and encourages distribution of 
growth and flowering. 

\ What carts are pruned? 

In places vhere bush system is adopted, the shoots 

are headed back every year to about two buds. It produces 

new shoots which in turn produce fruits. 

In North India, where the trees go dormant in winter, 

severe annual pruning is done leaving only four buds on 

previous years^ growth. 
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When to prune ? 

It IS done during January-February .for obtaining 
the crop in July-October, Pruning in October is done to 
get the fruits during the summer months when they fetch 
higher prices. 

In North India, the trees are pruned during the 

month of December. 

8.3*a Precautions; 

-Avoid giving the cut deeper than the thihkness of the 
bark. 

-Use the technique at appropriate time for best results. 

-The notch should be made just above the bud and in a 
slanting manner. 

-Avoid damaging the bud while notching. 

-The knife used for notching should be sharp, 

8,3.b 

-Prune at the appropriate time for best results, 

-Avoid damaging the branches while pruning, 

-Use sharp instruments to avoid injury to the plant. 

-Paste the cut ends with fungicide to avoid any infection. 
8.4 Materials required; 

1, Budding/grafting knife 

2, Secateur 

3, Fungicide 

4, Alcohol 

5, Water 
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8,5 j ^rocodure; 

-Take a sharp pointed budding or grafting knife, 
-Hake a slanting out just (3-5 nun) above the bud, 

Tv/o buds located on the middle portion of the shoot 
may be notehed in each shoot, ilie buds should be 
healthy and plump. 

- Tag the bud with lable noting the date of notching 


and sprouting, 

- Take a sharp secateur. 

- Prune the required part of the shoot cleanly without 
peeling away the bark, 

- Paste the cut ends with fungicide. 


- Record fruiting after sprouting. 


8,6 Observations 

The pupil should record the following observations 


A) Notching in fig. 


notching notched sprouted 


Time taken 
for initia¬ 
tion of 
sprouting 


Time % 

taken for succ- 
full ess in 

sprouting sprou¬ 
ting 
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8.7 T^YDCcted ’behavioural outcomo 

The pupil Requires the following 

I 

ahilltios to: 

Grado 

A undcsrstaid. thG principles of 
pruning an(^ notching; 

- reason out as to why, whore and 
when thesQ oporatiesas are required 
to be carried oucj 

- porform actual notching/pruning 
and to record the required oBser-t,. 
vations aftor the opcraticsris.. 

The- teacher should evaluate the pupil_.for 
the above abilities. 



i. Vfhat are the-objectives of notching' in fig? 
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iii. Explain how notching induces sprouting 
of hud? 


xii, Hov notching differs from ringing? 


iv. What are the objectives of priming in fig? 


V. How pruning differs from notching? 


vi. What do you mean hy judicious pruning? 
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vii. Why the cut for notch should not he given 
deeper than the hark? 


viii. Select the most appropriate answer: 

i) Notching in fig ensures: 

a) Eemoval of apical dominance 
h) Enhances apical dominance 
c) Helps sprouting of notched hud. 

ii) Under North Indian conditions, the 
hest time of pruning is; 
a) January c) Ocother 

h) December d) Novemhen 

iii) Number of months required from 
pruning to harvest in fig is: 
a) 6—8 mon th ® c ) S mon th s 

h) 12 months ' d) ^ months 

iv) “Ihe G/N' ratio favourable for fruit 
hud differentiation should he: 
a. Low nitrogen (N) and high carbohydrate 
CCHO) 

h. Low GHO and hl^ nijfcrofeen 

c. High N and high GHO 

d. Low N and low GHD 
■T} "-■t;ching h.'T.r-s arv-ut: 

i-'-:-.'-! -in - taon of xyl^m 

o. 1-rt- 1 in torruptl n .-f phloem 



v) ■Uotching brings aboub? 

a* Partial interruption, of aylem 
b* Partial interruption of phloem 

c. Complete interruption of scylem 

d. Complete intorruptlon ’Of phloem 
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1 , ; . .’^torruption • f 

C ir .- -oi,, rnjl] - ri r .n 

Activity unit ; STUDY OF FLOWERING HABIT IN 

FRUIT CROPS AND THEIR FLOWER ^ 

__ __ - SEX -RATIO 

Dis tl*uctlona1 Q-bieGtlvesL 

The pupil should he aKLe to i 

- acquire the knowledge about different 
types of flowering hahit in fruit crops; 

- observe the flowering habits; 

- acquire tile knowledge about the different 
•* "types of flowers; 

- identify different types of flowers; 

- determine the sex ratio 
Relevant information i 
■What is a flower bud ? 

Die bud which produces floral parts only 
is known as the flower hud, fruit bud or hlossf 
bud. In case the bud produces only floral part, 
it is known floral bud. If it produces a shoot 
with flowers and leaves, it is known as mixed 
How the flower bud Is fv>rmia(;i ? 

In early stages, all buds are vegetative 
character and initially all these buds are po1 
tial flower buds. Diat is, if favourable cond:' 
tions are provided, any bud can transform and 
differentiate itself into a .flower bud. Howev< 
once it is differentiated,‘'it will not revert 
a vegetative bud. 
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Mhat is the meaning of.J flo^r bud initiation’ 
apd* flower 1X101 differentiation’? 

Ihe physiological and morphological changes 
that occur in a vegetative tud and its change 
over to reproductive phase or to hecome a flower 
hud may bo called as flower hud initiation,' The 
develoimiental changes that occur in flower bud 
after its initiation towards formation of the 
embryonic flower inside the bud, is known as 
flower bud differentiation, 

Vhat is floweri ng habit? 

Bie msspner or pattern in >hich a plant 
produces its flowers is known as its flowering 
habit or bearing habit or fruiting habit. Bearing 
habits are specific to kind of plant and it may 
be either terminal or lateral in pure or mixed 
form, 

1.1HY hvin icnowledge o f n. oyerjng habit is nece 3 sg,gz l 

ihe knowledge will be of much Unportance in 
regulating the bearing of any plant by means of 
pruning. Terminal bearers are normally not pruned 
whereas in lateral bearers, pruning certainly in¬ 
creases the bearing b 7 encouraging the lateral 

ana, l i, ^ 

necessary ? 

ihe rstio between the female or herma¬ 
phrodite flowers and male flowers in any plant is 
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referred to as sex ratio, Qhe Imowledge of sex 
ratio gives the idea about the "bearini potential 
of the crop or cultivar. Usually the crop or 
cultivar vhxch has higher sex ratio (more of female 
or bisexual ilowers than the male) bears a heavy 
crop than mth lower sex ratio. This information 
will also be use fill vhile selecting the parents 
in a breeding programmes. 

^♦3 Precautions; 

- Select such plants for observing the bearing habit 
vhere fairly a large number of shoots have flowers 

- Select the well developed flowers inflorescence 

where ma;ioilty of the flowers have opened for 
observing the sex ratio. 

- Si sure that the floral parts are not damaged, 
while collecting the flowers or inflorescence. 

9 A _Materlals required j 

1 , Forceps 

Watch glasses 
3. Petri dish 
leasing needle 
Hand lena 

9*5 Procedure ; v 

-Observe the position of flower/inflorescence on 
the shoot to decide the flowering habit 

-Take out Individual flowers with the help- of 
forceps, 

i 

i 

/ 

} 
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- Obssire ai^eic of eaoh aover with the help 

Of a hand l^s, 
s 

~ lake the count* of flowers based on their sex. 

Calculate the sex ratio from the recorded data, 
9.6 Q.b5ervatlon5i 

2he pupil should record the followinR 
observations in the given tables, 
a. .Be arm hetet 


a. Fruit crop Bearing habit Bemarks 

1, Mango 

2, Orange 

3, Guava 

4, 


b. Flower sex ratio 


_ lowers _ 

81, Fruit crop Male Female Hermaphrodite Sex ratio 
No, _ 

9.7 Qa3-Qu 3.at i ,on. sv 

Ihe pupil should calciilate the sex ratio 
and ascertain the flowering habit based on the 
obs:)rvations recorded m the above tables. 

9»8 Expected behavioural outcome. ; 

!Ihe pupil acquires the following abilities to: 
- know the flifferent types of flowering habit in 


plants and its importance ; 



- observe different types of fLoweilng 

habit ; 

- identify different types of ilowers; 

- calculate the sex ratio, 

lihe teacher should evaluate the pupil for 
tile above abilities, 

Cjuestionsi 

1. What is a flower bud? 


2, How the flower bud is formed? 


3f What is flower bud initiation? 



«'■* 8s *0 

o- V]ngs.t as, fC!crvi?er*-IxLd djLTferentia-cion? 


i^ao-wledfesv of llovjerjUig habit is 
oeoeara/y bo a oor’blcuj-turlst? 


6 , VJhab do you un dor stand Tqy flowering hahil:? 


7o is pea T^tio? How is ib caicniated? 



80 'sjhether the folXowing statements are 


lErue or FaXsej • 

411 ■buds are potential flower'huds 
ii. 'A flower hud'can refvert to a -rege- 
tatlve hud 


T/F 

I/F 



'X 
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lii# Vegetative 'bud can be converted into 


flower bud 2/F 

iv. Terminal shoots of mango should be 

pruned to promote flowering T/T 

V, Hish sex ratio results in better 
fruit set 

Vi, ^Lowering habit is different from 
fruiting habit, 
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10. Acbivily ISiit! STUDI OF POLLINATION' IN CTBTAEU) APPLE 

ANO PERPOHMING RAND POLLINATION 

10,1 Instructional' o'bj ' .ctivos 

The gupil should be able to: 

« know the typo of flower (unisexual or bisexual); 

« know the inGcOiing of pollination and types of 
pollination; 

- know tho nature of the flower (colour, shape, size, 
position otc)| 

- know the time of an tho sis, anther dehiscence, 
stigma tic ixjceptivity or maturation of different -sgs 

organs in tho flower; 

know w'hether it is self pollinated or-cross polli¬ 
nated; 

- know the extent of self pollination-aS"we 11 as 
cross pollination in a fruit crop; '' 

- perform hand pollination. 

10.2 Roluvght information 

' ^'lat is pollinaticn? 

Pollination is a process,-ln which the pollen are 

deposited on the stigma. 

■ Importance of pollination 

Pollination is necessary for good fruit set and 

higher yields. Pollen ia a source of auxin which helps 

* • '"v 

■in fruit set after \fertilizatiQn, ' 
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In soipe fruit plante, because of blsezualltf of 
flwars end oaturlty of the sez-orgohs at the saoo, ti«)) 
h:^har fruit sot is possible. Ih sons others, o«tag tp_ 
unisezuality ehd nnturltjr of Iho sox organs au dlfferont _ 
ttos polltenUon .fruit.set do not tato place resulting 


in heavy fiOTvcr drop and hence poor yields. 

In custard apple, a mediuta sized tree T^ears about 3 /DC 


to 1600 flowers in the season but most of them drop and onl^ 
about 2 per cent flowers set and bear fruits. The sex orgsh 
in the flower nature at different times ^^d this condition . 
referred to as dichogamy, but when st^ns mature before th^ 
pistil the phenomenon is called Protandry. TSiless pollinat 
takes place within 3 days of anthesis (petal opening), the 


entire flower, including the aggregate ovaries, drops. 

Fruit set and yield can be improved consldhrably by. 


han.T pollination, 

10.3, Precautions t' _ .. .. 

— Take note of the season/month of flowering in the 

year and duration of flowering 
M Flower count should be taken after flo^^rer hud initi 


tion in one or two trees that are well exposed to 
sunlight. 

Take care to tag small labi-s numbered serially to e 
flower noting the date of visible initiation. 

Take care to count the number of days taken for fl( 
bud development and opening from the date of taggii 
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- Tako care to recor^l the anthosia eacli dasr at hourly 

intervals. 

« Tfciko Car© to record the time and percentage of anther 
dolilsoencG In the opened flowers* 

Take caie to record the duration of stigma tic reoepeti- 
vity, 

1 Take care to bag Fom Isnown number of flowers for 

recording the fruit set by solf-pollinatton, if any* 

« Tako care to hand pollinate some known number of^^ 

flowors that are emasculated, with fresh pollan on^ 
(t-fforent days of an the sis and oaloulate the fruit 
set per cent and, duration of stigmatic Tecei:)ctiviV»' ' 
Tako Caro to have a record of the different insect 
pollinators that visit the flowers. 

10,4. Materials roquired 

1 , Paper labels for tagging the flower buds 

2. Bubtor papor bags of suitable size 

3* pocket lons/Tnb]e lens 

4, Toasing neodles 

N 

• 5 , Foroeps 

I 6, Petri dishes with lids 

7, Gamel-hair brush 

8 * Stapler with pins 

9 , JTote book and pencil 
10* Foot scale 
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10.6 Procoduro ^ . .. 

- Visit the orchard ejnd tag a too'wn nunbor ox 
snail cud uniforn flower buds of custard apple 
for calculatins the days (avorago) required for 
flower bud dovelopncnt, 

Lable a Tmowti nuribcr of fully developed flower 
buds that arc to open next day. 

Malto a note of the flowors opened at hourly inter 
Vais during tho day. 

- Make a note of tho dehiscence of anthers at 
hourly intervals during the day. 

- Cover a Imown nunber of fully developed flower 
buds with butter-paper bags and staple thejn for 
finding out fruit set by self pollination. 

- Tag a known nunber of fully developed flower bud 
fer finding out the percentage of fruitset by 
open pollination, 

- Tag a known nunber of flower buds that are full; 
dovclcpcd and .arc to open by next day; onia.sciila 
and bag then to see the parthonocarpic fruit so 
if any. 

- Tag a known nunber of flower buds that are to 
open next day ohd emasculate and bag them, Hej 
pollinate these onasculatod flowors with fresh 
pollen next day onwards for 3 or 4 days (25 fL 

** **4 mm 

wers each day) and bag to find out tho ox bunt 
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3j Axithor Dohiscenco; 


Dato *df 
tag6ijn.g 


ITo* of flo-wors 
■tacgcd 


Hb.of flowers 
in which 
Anthers 
dehisced. 


PorcGntagQ 


“• - >» 

lahlo 4 i Receptivity of Stipa (hy actual pollination and 
hy visual observations using a Table lens) 


Date of j' 
oniasculating 
flovrors & 
bagriJig 


No, * Days On the 

polli- boford day' of Days after opening No; Percentage 
nated opening opening set 

on oach 21 123456 

day. 
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fruit sot as wgH as the lonBovity of stignatic 
receptivitiy, 

- Tag a knowi nuriber of flower buds that are well 
developed pjid TG to opoii next day; emasculate 
hand pollinate and bag then to know the oxtent o 
fruit set by cross-pollination (hand pollination 

10,6. Observations : 

- Record the non th/non ths of flowering and peak 
flowering season, 

* —* ^ , 

- Record the average number of days required for 

flower bud development from the date of visible 
initiation to opening, 

- Record the average size (length and diameter) j 
colour and other morphological features of flew 

- Record the time and percentage of anthesis, 

- Record the time and porcontage of anther dehis¬ 
cence. 

Record the stignatic receptivity and its durati 
by fruit set percentage. 

Record the colour and shape of the pollen graii 
under table lens. 

Record the percentage of fruit set in difforen 
kinds of pollination. 
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Tablo 1 : Tine taken for flowor W dovolopncnt in custard 

CiPp-1-G t 


SI, Date of 
Ho, opening, 


Date of tag gjji g (Comon dat e) ' 
NoV^of^bud oponocl SvGrag'e tlo, of 
_ _ days. 


Table 2: Time of Anthesisj 

Date of tagging and Ho, 

' ' ( 

tagged. 

(in Hours) 

■ 1 ' 

Tino of flowor 8 9 10 H 12 
opening 

13 14 15 

16 17 18 19 20 

No, of flowers 

opened 


t . ’ f 


Porcontage 
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Talale 5: Kind of pollination and fruit set. 


Initial 'Ko. set Percent 

Ko. 

SO*ti f 


Rotnarlss^ 


1 , Flower "buds 
aoroly tagged 
(No.) 


2, Flower buds 
bagged (No.) 


3. Flower buds 
emasculated & 
kept open. (No.) 


4. Flower buds 
emasculated 
and bagged. (No.) 


5, Flower buds 
emasculated, 
band polli¬ 
nated and 
bagged. (No.) 


10,7. Expected behavioural outcome : 

Thepupil acquires the following abilitios, toj 


- undorstand' the meaning of 
pollination 5 

- understand the meaning of self and 
cress-pollination; 

- understand the problems in self- 
pollination and the expected results 

- understand' the iB^Dortance of hand 
pollination; 


■tirade 
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10 . 8 , 


- polllnato onasculatod flowers by liand. 
Tho toachor should evaluate the pupil for 
tho above abilities. 

Questions } 

1 , What is pollination? 


TrradG 


2. What are the different types of pollination? 

i 


„ Ad _ - / 

3, Nane the different agents involved in poUinaticn,? 


4 , What are the functions of pollination? 


5. What are parth 0 noca,rpic fruits? 


6 . Even 1*ougli a large nunier of flowers are tarne 
In custard appln, yet, at barest, on3y e « 
fruits are soon., What reasons would you assign 



for ];>oor bearing? 


’I 


What are your suggestions for increasing fruit 
set in custard apple? 


What is dlchogaEiy? Is "it an-internal fruit set 
in custard apple? 


/ 


What is protandry? Wane a fruit plant in which 
it is observed. 
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10 . What happens whon dry pollons are doposltod. on 
rocoptivo stigma or fresh and viable pollen on a 
non-recoptivo stigma in custard apple? 


H, Choose the host answer* 

1) Pollination can be defined asi 

(a) Transfer of pollen to std-gma 

(b) Transfer of stigma to pollen 

(c) Transfer of ovules 

(d) Transfer of embryo 

ii) Pollination aids better fruit set. The 
reason iss 

(a) It provides auxins for growth. 

(b) It ensures fertilization and growth 
of ombryo. 

(o) Both the above. 

(d) Wone. _ 

iii) Better fruit set can be ensured in pl^ts 

whore the male and female pants of the flower 
mature ; 

(a) at the same time 

(b) Male maturing first 



(c) I'emale maturing first 

(d) If one, _ .. 

iv) The most important point to be taken dnto accoun 
during hand pollination is: 

(a) Stigmatic receptivity 

•tat mi 

(b) Anther deliveronce 

(c) Both 

(d) None. 

v) Match the followings 

i) Poor fruit set in custard apple is due toi 

(a) Protandry 

(b) Protogymy 

Cc) Incompatibility 
(d) Abortion of the ovary, 
ii) The most Important function of pollination isi 

(a) To stimulate the ovary to grow 

(b) To provide male gamete 

(c) Both 
Cd) None, 
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1 1. Activity Unit ; STUDY 01 ERUIT SET MD FRUIT DROP IN 

MANG-0, CITRUS, GRAPES, GUA?A and SAPOTA. ' 
11,1 I nstr uctional ob.iectiveB; 

I I 11 ■ I^IH I 1 I ^ 

The pupil should be able to^J 

- know the extent of fruit set ifo); 

- know the extent of fruits retained till 

I 

harvest (?&);• ■ ■ 

* f 1 

- know the extent of flower ^jid fruit drop 

I 

at different stages of development; 

- know the relationshiii') between sex patio 

( 

and fruit set; 

- know the causes for fruit drop; \ 

- know the factors involved in fruit setting. 

I I 

11.2 Relevant informatio_n t 

Fruit set is the process conmenoing from the 
deposition of pollen: on the stigma till the union 
of the gametes. ' Uood fruit set is ensured when 
there is successful pollination, due to availability' 
of viable pollen, presence of favouratle" cLimatio 

, i 

conditions for pollen tube growth, presence of 
proper nutrition and com^atihiUty beWeen male 
and -female parents. ?ruit plants such as mango, 
oitrus, grapes and others beaP a l.ar^e number of 
flowers but most of the? do not set and are carried 

to maturity. I 
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flower and fruit cirop occurs at diffcreiit--stages 

of development, 

(a) flower drop occurs when the buds are still small 
slid before opening (may include deformed 
pistillate flowers). 

(b) All the staminate flowers drop away after ahthesii 
and another dehiscence. 

(c) Perfect flowers drop after opening. 

(d) Natural drop oocuring in several ways like the 
first drop of flowers occurring shortly after 
opening aad usually, flowers with aborted pistils 
drop. 

(e) The second drop occurs after 15 days of fruit se’ 
Unfertilized flowers and fruits drop off at this 
stage. Some fertilized flowers also drop off du 
to adverse climatic conditions and poor nutritio 

(f) The third drop occurs in young fruits at jowar 
grain size, pea size or marble size due to 
formation of abscission layers in the young fitij 
stalks# This drop removes some developing frui^ 
at the time of seed development, ; 

(g) Pre-harvest fruit drop occurring a few weeks 

■ ■' ^ before harvest causes 'a greater los 

to the growers. 

(li) ^usjss for no or £cuit sat ; 

Several causes may be attributed for poor fruii 
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set in fruit crops. They may bes 

1) Presence of adverse climatic conditions such as 
heavy rain, hailstorms, hi^ temperature and 
low humidity or low temperatures. 

2 ) Physiological factors such as fluctuations in 
Water content, lack of nitrogen or other nutrients, 
weah condition of the shoots, seedlessness and 
immaturity of the shoots. 

5) Cultural operations such as pruning at fruit 
development stage, excessive irrigation and 
bad aeration in soils. 

4) Incidence of insect pests - hoppers (Mango), 
fruit fly, diseases such as anthracnose end 
powdery mildew in grapes and mango. 

5) Unisexuality of flowers, presence of more number 
of '’male flowers as compared to perfect or female 

flowers. " 

Perfect flowers m some mango cultivars are 


as follows! 


Jehangir 

1.25?^ 

Alphonso 

6 - 11?S 

Bang^'lctr®' 

10 /o 

Dasheri 


Langaca 

10% 


In each panicle there will be about 800 to 9000 
flowers but only about flowers set and are 
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Carried to aaturity since nost of then are staoinate 
In tht! perfect flowers also only one functional 
stanen is present, 

6 ) Heteroatyly and dichogamy conditions in the ' 
flowers restricting availability of pollen, 

, Eg. Sapota - Heterostyly 

Avocado & custard apple | 

! Dichogamy 

Sweet lime, tangelo } 

7) Insufficient quantities of pollen 
Eg. Grape vine, 

8 ) Self sterility i Eg. Grape vine varieties such 
as Pandhari Saliebi and. Brighton are self 
unfruitful, They have reflezed stamens hearing 
sterile pollen. Gross pollination is necessary 
with interplanted self fruitful varieties such 
as Bhokri, 

9) Poor ovule development, aborted embryo, etc. 

Such flowers will drop in the bud stage he fare 
opening or Just after opening of the buds. 

Mango, citrus, grapes, guava and sapota ar© 
highly cross-pollinated crops, 

^1*3 Precautions: 

- lake care not to puU or bead the branches forcibly. 
Take care to label Che budg for recording the 
percentage drop. 
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- In crops like oaago and grapes, the flowers 
are tj-ny and delicate. Hence, handle carefully, 

- lake care to record the flowers and fruits 
dropped every day, category-wise based on the 
development. 

- Oollect the abscised flowers and fruits care¬ 
fully in the butter paper bags for ezamnation 
in the laboratory. 

- Draw their diagrams and indicate size and shape, 

- lake care not to disturb the insect pollinators.« 

11.4 M aterials reguine^ t 

1 ) flowering panicles or twigs. 

2) Butter paper bags for coHecting the abscised 

flowor B and fruit s« 

3) Forceps 

4 ) Dissectin^^ needles 

5 ) Table lens 

6 ) Tags for labelling 

7) Record book and pencil. 

11.5 Erocedure t 

- Record the season of flowering. 

- Record the weather conditions li^se light, wind 
velocity etc during'the period of observation. 
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- Record the nunber of paniolea in the tree/branch, 
and nuaber of flowers in 10 panicles (select a few 
iaportant comercial varieties) 

- Observe the condition of the at seised flower buds, 
flowers and fruits of different stages of developuent« 

~ fsig sufficiently a large number of tiny flower buds 
in all directions and along the height of the tree 
for noting the sex ratio. 

- Observe and record the soil oondltion such as dry/wet. 

- Note and record whether there Is only one or uore 
varieties planted in the orchard. 

Have a record of the extent of aower and fruit drop 

on each day fron the date of tagging till the and of 
the season. 


11.6 Qbservationa i 

The pupil should take and record the follow observation 

- Oount the nuober of flowers and fruits dohisood 
every day. 

- Oouut the total nuaber of flower buds or flowers in 

5-10 inflorescendes and calculate tbs itor. 

the per cent sot. 

- Note and record all the vanieti^a r, • 

'varieties existing in the 

orchard and how they have been planted 

or iy, X planted (intcrpiantod 

or in separate blocks). 
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11.7 Expeotod behaviour outoone ; 

Tho pupil ac(iulrea the following abilities to; 


i--I 

1 Grade 

j — 

i 

- understood the iciportance of studying | 

I 

I 

the flower and fruit drop in fruit crops; 1 

I 

I 

- understood the causes of flower and 1 

! 

I 

fruit drop; i 

i 

- distinguish between intact and abscised I 

I 

flowers and fruits; ! 

I 

- distinguish between the fruits of normal j 

I 

drop and pre-harvest drop; j 

I 

- suggest methods for preventing such drops# \ __ 


The teacher should evaluate the pupil for the 
above abilities* 

11,8 Questions; 


1, What are normal and pre-barvest fruit drips? 


2. What reasons you would ormaS even 

fruit yield in certain varieties of mango 

thou^ the tree flowers profusely? 

I 
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3- 


Wlaoh are the 

uaaatisfaotory fruxr eet m truiii i 


Explain the terms with exampless 

a) Heterostyly 


b) Self unfruitful condition 


c) Herkogamy 


d) Gross-pollinated crop. 


5. A heavy fruit drop occurs in seedless varictios of 
fruits such as guava, grapes and lime. What may 
be the reasons? 
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6. Match, the followini^ pairsJ 

i. Self-sterile t^rape (A) Sapota (Ealipatti Cv ) 

variety 

ii. Mango variety with (b) Happers 

lowest sex ratio 

iii* Self iiiconipatihle (O) Jahangir 

fruit crop 

iv. Serious insect pest (d) Pandhri sahebi 

in mango causing 

flower/fruit drop. (E) Busheri. 


7. Select and tick the most appropriate answers. 

1. Emit drop at the ‘marble* 

size stage is due to; -(a) Heavy rain 


2. Heavy rainfall during 
flowering causess 


3. Lack of viable pollen 
results in 


4. Pollen viability is 
affecte-j most by; 


5. Low fruit set in Sapota 
is due to; 


6. Highest percentage of 
bisexual flowers in 
mango variety; 


(b) Formation of abscission 
layer 

(a) Poor pollination 

(b) Does not affect 
- pollination 

(c) Improves pollination 

(a) Poor fruit set 

(b) No fruit set 

(a) Humidity in atmosphere 

(b) Temperature 

(c) Light 

(a) Self incompatibility 

(b) Lack of pollination 
(o) Low sex ratio 

(a) Alphomo 

(b) Dasheri 

(c) Langra 

(d) Jehangir 
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12. Uni'S? 


INTEECUIiTURAL QPBRi^^UOJfS IN SHIJIT CHOPS 


12.1 TwQ-hruQt ioa oIiie cM^S^ * 


The pupil should he able toJ 

- know tte .Uffereat Interoultural operations 

to be carried out in fruit crops; 

- kaow the nerits ahd demerits of iuteroultural 

operations; 

- Imow the proper time to carry out different 
intercultural operations; 

- know the principles underlying and the importance of 
various intercultural operations; 

- conduct intercultural operations in_fruit crops. 


12.2 Relevant information 

Hoeing, weeding, sod culture, mulching, inter-croppin£ 
and green manuring are some of the important inter- 
cultural operations to be attended to while nanciging 
and orchard, 
i) Hoeing and weeding 

Orchard soils are cultivated to remove weeds and t( 
facilitate subsequent operations such as irrigstio, 
and manuring. Deep tillage should be avoided in 
orchards. 4 few shallow cultivation operations 
should therefore be the feature of the orchard 
management. Tillage need not be practiced all ovc 
in the young orchards. It will be sufficient if i 
is restricted to the area covered by the roots» tt 
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tile rest of the splaoe being reserved for iiiter-c|' 
grcon nanure crop. Periodic shallow hoeing helpe^ 
to checl<- ^eed giwoth. I 

i-i) Sod culture ? It is a system of soil nanagenent 
wherein the plants are grown in permanent grass 
without tillage and addition of any litter. It 
is suitable for orchards in undulating lands or 
on hill slopes. It reduces soil erosion. 
iy[ni p.hTng s It is a system in which materials such 
as hay, straw, cut grass or dry leaves are placed 
on the soil or near the plant base to conserve, 
soil moisture. The mulches also control weeds, 
iv) Inter-crops, cove r crons and green , rngnurin g 
Any crop that is raised in the alleys of an 
orotsrd la Btrlptly aa Inter-orop. Crops raised 
specially for enrlohiag the orgajiio oatte of the 
orchard soil are genereO-ly Imowa bs green nanure 
crops. Crops sown to protect the soil with a 
vegetative cover are teraed as cover crops. 

1 2.3 Pre oaUtipng. f I 

rollow sod oultnre in areas whsrs tlUage 

I operations are inpractioable. ^ 

Sod culture should net be followed in soil 

■ poor in nutrients(H) and where Scarcity of 

» , 
water persists. 
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V 


12.4 


\ 

- Raise f^reen nanura c:^opg duriiag rainy season. 
Oboose the ri^^t type Xti aulch oaterial, 
intercrop, CT/er crop ahd ^'^een manure 

crop considering the stage of growth of 
the main crop. 

— iivoid deep tillage to minioise damage to the 
roots. 

Ploughing or digging operations i^ould be 
Carried out when the trees are least active* 
IDhe cover crop/intercrop selected should not 
compete with the main crop for nutrients or 
moisture. 

- Use the animal or power drawn implement?, 

1 

carefully. 

Gheck the weeds by manual operations like 
light hoeing, digging or by use of recornnnnGi 
wefedicides. Take necessary care while apply 

wefedicides. 

1 

I 

Materials required ; 

1 

Por mulching - Straw, dry leaves, dry planb residues 

1 

I plastic mulches(black) etc. 

Intercrops - l) Seeds of leguminous crops like 

cowpea, dolichos lablab, horse grami 


and bengal gram. 
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ii) Planting naterialg of fliler 
crops like papaya, banana, and 
pineapple or seeds of seasonal 
vegetable crops. 

iii) Planting aateriais of short 
duration annual crops like 
ginger, termeric. 

Cover crops - Qalanagoniun Duoonoidea and fodder oowpee. 
Green manure crops-Sunhenp, cowpea, Dhaincha and 
others. 

1 2t 5 Procedure ? 

- Hand weed using "Yarvari” or small "Eudali”. 

“ Spray Piuron at 5 !ig/ha (1 Isg Diuron in 400 liters 
of Water) when the banana plants are 1-2 months 
old and before the weeds emerge control the weeds. | 

- Identify the weed population(oonocots and dicot 
weeds) for choosing the right kind fo weedicide. 

- Mulch with straw (paddy/wheai) "to conserve moisture. 

- Stop irrigation at least one week prior to barvestijag. 

- Clean the channels and earth up wherever necessary. 

« In widely spaced fruit crops, like mango, sapota 

etc, grow inter ^crops. 

- In widely spaced fruit crops, choose the n^t type ol, 
inter crop and cover crop depending on the season. 
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- Apply Dulch at the beginning of the dry seasono 
If necessary, periodically replace the mulch or 
incorporate the mulch into the soil, 

1 2.6 Observations ? 

The pupil should take and record the following 
ooservations: 

- Oommon weeds noticed in the orchard 

- Weedicides sprayed, the number, concentration 
and period of spray. 


Number of hand weedings and time of operation, 
lumber of hoeing and time of hoeing. 

Mulching materials used and the time of mulching. 
Type of cover crop raised, date of sowing/ 
harvest/incorporation into the soil. 

Type of inter crop raised, date of sowing, 
time of harvest ahd yield. 


- Yield harvest from the main crop, 

12.7 Galculatlong j ( 

i) Calculate the ooa^ of each operation inoluaing 
the inputs and iahour. 


ii) 

iii) 


Work out the eoenimlo yield and biological 

yield of orope oonaidered including intercrops. 

Work out hardest index of sorne important 
fruit crops. 
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loto: 

Bio-logioal yield += Itotal bionaas produced by the plants 

Economic yield = The econonically import ant part of 

the plajat. Ex. fruits, grains, etc, 

Hcj^vcst index (Hi) = Economic Yield (EY) 

Biological yield (BI)^ 

oa 

HI =-||- X 100 


1 2.8 Expected behavioural outcome 


The pupil acquires the following abilities toj 

- laiow the inter cultural operations in an 
intensively cultivated crop and less 
intensively cultivated fruit crop; 

- know the importance of hoeing, mulch¬ 
ing, growing of cover and inte^^rops; 

- practice intercultural operations in 
fruit crops. 



Tho teacher should evaluate !the pupil for the above 

i 

abilities. 

t 

12.9 Questionsi 

1, What are the advantages of leguminous ,crops? 
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2. Nai'Je the leguminous crops that can he grown as 
inter-cropsj cover crops? and green manure crops. 


3. Iiist out the important mulch materials available 
(plant residues) for use as mulching material 
in orchards. 


4. Under what circumstances would you take up sod 
culture in an orchard? 


5. List the names of weeds that appear in 
citrus/banana/grape orchards. 
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6. Why hoeing is done? How this operation is done in aa 
orchsird? Discuss this aspect with reference to cloaelv 
spaced plants and widely spaced plants. ^ 


7. Why kerosene oil is used while desuckering hanana? 


8, Stite whether the following statements are True or Palse. 
Round off the correct answer. 


i. Leguminous cover crops fix atmosphere 
nitrogen 

ii. Saw dust is considered as the "best mulch 
material. 


T/P 

T/P 


ill* 


iv. 


V, 


The main purpose of mulching is to 
conserve soil moisture 

Mulches also help in controlling weeds. 

Deep tillage should he practiced in ^ 
orchfard as it can effectively control weeds. 


T/E 

T/P 

T/P 


vi. Sod culture is more useful in level 
orchards than in sloping land. 


T/P 
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n. Activity Unit? MSHBim OS' DIS’IEKERT IBIJIT OEQPS_ 

WITH PARM YARD I'^AlTOEEi AND GHEMIGAL 
PERTI1I2ERS. 

1 3 .1! Instructional o'b.ieotives t 

The pupil should be able toj 

- Imow the nutrient composition of PYM and chemical 
fertilizersj 

- know the forms of organic manures; 

- know how ITM improves plant growth; 

- know the types of chemical fertilizers; 

- apply the PYM and chemical fertilizers to fruit 
crops in proper quantities. 

1 3*2 Relevant information i 

What are the nutritional requirements of plants ? 

A plant requires for its growth 13 elements such 
as N, P, K, Ga, Mg, s, Mn, Bo, Gu, Pe, Zn, Mo 
and 01. The manuring of an orchard is done to 
supplement the elements what aro already available 
to the plants. The quatity of fertilizer and 
manures to be supplied to a tree is governed by 
requirement of the plant in terms of nutrient 
removal and other factors relating to soil and 

climatic conditions, and effLciendy of fertilizers 
used. 

Itet are thH v.i-innp- farti 11 

orcharda are oanured both with organic nanures and 
inorganic fertilizers. Organic 


manures such as 
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gisgen iGaf, fara yard nanure and oil cakes improve 
the physical condition of the soil such as structure 
and algo add certain nutrients to the soil. Among 
the ohenioal fertilizers* urea is the most common 
nitrogenous fertilizer used. Sulphate of ammonia, 
amnonium phosphate and calcium ammonium nitrate 
are other important sources of nitrogen. Super 
phosphate* rock phosphate* double super phosphate* 
calcium phosphate, bone meal* ^-ad ammonium phosphate 
are the common sources of phosphorus. Potasic 
fertilizers, generally recommended are muriate of 
potash (sulphate of potash) and potassium chloride. 
What are the methods oi tVieir, F^ppl ioatipn? 

The method of application depends on the root 
distribution* soil and -Jlimatic conditions, 
epaeing between the trees and cultural practices 
adopted. In young trees, the fertilizers are 
generally spread* first in the area covered by the 
roots or a little beyond. In the older orchards, 
the fertilizers are applie<3- over the orchard 
or upto 1.0 to 1.5 m beyond the dripline of the 
trees. The fertilizers should be forked into the 
soil or ploughed under, followed by light irr’g 
tions. Organic manures should be evenly spread 
all over the orchard and ploughed under. 
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NoteJ Ihe teacher/pupil is advisecl to refer to relevant 
iaformation furnished at 14.2 

13.3 Precautions ; 

- Use well rotten farm yard manure. 

- ipply only the recommended doses of farm yard manure 
or chemical fertilizers to avoid wastage and possible 
toxic effects. 

- iipply the nutrients at the right stage(s) of growth 
of the plant for maximum utilization by the plants. 

- Pollow proper placement of fertilizers. 

- Irrigate profusely following the application of 

i 

fertilizers. 

- Choose the right sources of N, P and 1. 

13.4 Materials required ; 

-i. PYM and chemical fertilizers or fertilizer 
mixtures. 

ii. !l?ractor/cart/wheel borrow. 

iii. Containers - baskets, bags etc, 

iv. Implements - spade, pick axe, forks etc. 

V. Physical balance. 

13.5 Procedure; 

ITeep ready the materials req[uirod for fertilizer 
application. 

- Calculate how nuoh to apply per tree/plant baaod or 

P hnd E to be added to each tree. 
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- Apply thG ™ well in advance and incorporate into 
the soil or apply along with the chemical fertilizers* 

- Follow surface ap plication/full or/ring/band ^ 

application method depending on the Idnd and age of 
fruit plant and layout of orchard. 

13.6 Qbs ervations 

The pupil should be able to record the following 
observations8 


Fruit 

crop 

for 

the 

study 


No. of lype 0^ Initial 
trees ferti- growth 


applied lizers 
with N, and 
P, E, dose 
nixture per 
& FYM tree _ 


para¬ 
meters 
of the 
tree 


-■? 


— — ---—^ 

Growth parameters* recorded 1 
a 4: regular int ervalsiDo nthsi! 

1234 y 

✓ 



growth, 


Itaee nay incluas 
of tree and general appearance ox 



- 121 


13.r Qfllculatioii.s i 

- CalculatG the quantity of fertilizers required to 
prepare a fertilizer nixture containing 100 

50 1^2 i*2 ^5 ^2^* 

- Calculate the labour cost. 

- Calculate the total cost of applying nanures and 


13*8 


fertilizer s/ha. 

Expected behavioural outcone ; 

The pupil acquires the followiiag abilities tos 


- identify different kinds of 
fertilizers; 

- know the proper placenent of‘ 
fertilizers; 

- learn the techniqmlbs of preparation of 
fertilizer aixtures and their storage; 

“ prepare ground for the application of 
oatiures and fertilizers; 

- know the effects of fertilizer 
application. 


G-SiiDES 


! 


The teacher should evaluate the pupil for the above 
abilities. 
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13*9 Q ucationg ; 

i. How organic 'janu^^'os help io iuprove the 
physical propurtios of the soil? 


ii. Why should irrigation he given imediately 
after fertilizer application? 


iii. What aro the iaportant sources of organic 
□anures? 


iv. What is green Qfmuring? 
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v. What happens if exoess of nutrients 3*^6 
supplied to the plants? 


vi, ^«hy 3 pli ■ application of nutrients is 
rGooDimecc-ed to fruit plajots? 


vii. Why fertilizers should he applied at 
appropriate stage of the crop? 


viii. What are the fertilizer recomaendations for 
the following crops? 

(a) banana (b) papaya (c) citrus 



StfitG Whether the following are IRUB or MSBi 

a) Organic manures are useful in improving 
soil physical ohayactors only. 

h) Inorganic manures are obtained from 
plant and/or animal sources. 

c) fly using Ammonium sulphate, plants can 
get both nitrogen and sulphur, 

d) It is advisible to follow the fertilizer 
application by a light irrigation, 

c) Porm yard manures need not be applied 
if sufficient fertilizers sre available. 

f) Application of fertilizers in the rainy 
season helps better uptake by the plants 
owing to good soil moisture status. 

g) Among all nitrogenous fertilizers, urea 
contains the highest amount of nitrogen. 

h) A very heavy rainfall soon after fertilizer 
application leaches the fertilizer away 
fi?on the root zone. 
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\L Activity Unit; EOLIAR APPLIOATIOW Of NUTRIEMS IN 
- FRUIT TREES. 

14.1 Inatruotiogal obieotiveg i 
■^he pupil should be able tos 

- kno¥ the nutrients required by the plants | 

- know the advanbsiges and disadvantages of foliar 
application of nutrients; 

- know the situations when foliar application of 
nutrients is required to be given; 

“ ’enow the nutrient elenents, their dose and 
tine of application; 

- undertake foliar application of nutrients^ 

14.2 Relevant inforgation ; 

What are nvitrient eleaents? 

Sixteen eleaents are known to be essential for the 
gorwth of uost of the plants. The essential elenents 
are; Oarbon (G), Hydrogen (H), Oxygen(O), Nitrogen(N), 
Phosphorus (P)# Potassiun (K), Galciua (Oa), 

MagnesiUQ (Mg), Sulfur (s), Iron (Fe), Mangaaese(Mn), . 
Molybdenua (Mo), Copper (Gu), Boron (B), Zinc (Zn) 
and Chlorine (Cl), 

I 

Mineral nutrients are divided into -tjwo groups 
according to the qivan'ijit/y the plants use. The priparv 
oacro nutrients that are used In large aaounts are 
nitrogen, phosphorus and potassium, the secondary 
^ oineral nutrients that are used in lesser amounts 
. than the primary-nutrient s ares 



magnesium and sulfur; and the remaining ones 
utilized in minute amounts are the micro- 
nutrients. Oarhon, hydrogen, and oxygen are not 
mineral nutrients hut they are essential elenentg. 
Some of these macro and micro nutrient elements 
are supplied to plant through foliar sprays, 
whenever nooossary. 

Whe n to Acive foliar sprays and what nutrients to 
fttve ? 

a) When there is difficulty for ahsorption through 
the soil (magnesium and trace elements) • 

b) When the nutrients are reguirod in very small 
quantities (traeo elements)^ 

c) On crops which are sprayod at regular intervals 
with plant protection materials (Coffee, banana, 
oitrus, pineapple, tea, grapevine etc.). The 
nutrient eleJients are mixed with spray mixtures, 
conveniently, 

d) When certain deficicnoies in plants are to be 
corrected immediately" 

e) Where uniform soil application of nutrients is 
difficult due to undulating topography of the 
80 jL!L« 

f) Usually nitrogen in the form of urea (free of bl 
uret) and all the trace elements are given, 
Under certain situations, phosphorus, potash 
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and nagnesiun afe also given as foliai* sprays, 
g) Poliar sprays should he given to the plants 
during the bright sunshine hours, for efficient 
absorption. 

14.3 Precautions i 

- Follow the correct dosage to avoid leaf scorch. 

- lote that tho foliar sprays would only be excellent 
supple'oent to soil application, but they oaimni bo 
substitute for soil application. 

“ Use high voluno sprayors when tho ouiiroi'iitvalinn of 
the solution is lower and use low volume sprayer when 
the concentration is higher. 

“ When mixed with the plant protection sprays, their 
compatibility has to be ascertained. 

- Foliar application of macro nutrients or trace element 
elements should be supplied at intervals. Major 
portions of the macro nutrients should be supplied 

at intervals. Major portions of the macro nutrients 
should be supplied through the soil. 

Foliar application may have to be repeated if there is 
a rain immediately following the spray. 
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14s'4 Mri.'beriHls required 

1, Sprayara - low volume and high volume. 

ii. 0ontairierB (wooden/copper) 

iii. Wetting agent 

iv. ‘facro nutrients and trace elements 

V, Inscoticides or fungicides 

vi. Hydrated lime. 

14.5 PrcGodure 

- Koto down the type and intensity of deficiency of 
elements before spraying. 

~ Prepare tho spray solution of proper concentration 

I 

of the required nutrient element (Ihe concentration 
may vary from 0.5 to 2,0 per cent depending on the 
eloment/type of tree/stage of growth). Usually 

i 

nitrogen is given in the form of urea at 1-2 per cent. 
If spray of more than one element is required to be 
given, it could be a couhined spray subject to the 
compatibility of the elements used. 

- Spray the solution to complete drenching of the 

I 

foliage. 

- Add wetting agent while preparing the solution at the 
rate of 1 ml/litre. 

- If low volume sprayer is used, 5 l<g ^ litres 
of water or along with the plant protection soltttiona 

could be used. 



I 

- Micro nutrioats like i 
could be sprayed at 0 

- Note down the trees s 

i 

effect of foliar spra, 
cies in nutrient elem 
14*6 Qbaervationa 

The pupil should be abl 

oDserva“ions* 


Type of. Spray of Ho 

defici- elements tr 

SI. enciea given, sp 

ifo* noted with. ed 

the their 

"sree concen- 

oefore tration 


Bpray- 

j 
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14*7 QaLoulations ' 

1, Calculate the amont of the nutrient elenent required 
to spray one ha, of hanana garden. The strength of ' 
the solution is ^ and the total quantity of spray 
solution that may be used is-1250 litres {Urea 



ii, Galculate the amount' of lime required to prepare 
1000 litres of 1 per cent Bordeaux mixture. 



' - 131 - 

iii. Labour force req.uired for spraying# 


iv. Total cost of the chemioals and labour cost# 


M 

V# Total coat of spraying /ha# 
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1-Kvj 3jh£.viju 

14*8 Eapeoted Ijeha vioural outcome a 

Ihe Bupil aoii«±res the followajig ahillties toi 

~ understand the deficienoy symptonisj 

- laiow the type of sprayers (high/low 
volume )fis; 

- learn the procedure of preparation of 

I 

solutions and spraying; | 

i 

“ actually practice or oondufi^t the spraying | 

I 

operations; j 

I 

- understand the response of the plants to } 

I 

such sprays. j__ 

The teacher should evaluate the pupil for the ahove 
. abilities. 

14.9 Questions i 

1, What are the advantages of foliar application of 
nutrients? 



ii. What are the fruit crops that generally receive 
certain nutrients throu^ foliar sprays? 
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iii. What are the source of nutrients for N and E 
for foliar application? 


iy. What is the role of a wetting agent used in foliar 
sprays? 


Why should the strength of the solutions he different 
for high volume sprayers and low volume sprayers? 


Vi. 


What precautions that 
foliar sprays? 


one should talfe in adopting 
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viii« State if the following statements are TRIIB or 
EaLSB. Reasons, of the correct answer, 

a) Poliar sprays should he taken up during 

cloudy weather for ensuring better uptake, T/P. 


b) All the sixteen nutrients required for 

plant growth aro supplied through soil. f/P, 


c) Oa, Mg and S are included under macro 
elements. 


d) Higher bi'-uret content in urea makes it 
unsuitable for foliar application. 


T/P 


g) Poliar application of nutrients if J^etter 
than soil application as there will not 
be fixation of nutrients. 


f) Poliar feeding of plants with nutrients 
during rainy days is simply wasteful. 



(S) 


k one per cent urea spray can supply 80 
per cent urea to the plant. 


T/P 


h) Wetting agents help in. proper spread 
of the spray on the leaf. 



15. 


Activity Unit t 
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SELEOTIGSr AMD OABE OP TWO DIPPEKEIT 
PRUIT CROPS PROM PLOWERIIG TILD HARVEST 

15.1 Instructional objectives i 
The pupil should be able tos 

- ascertain various cultural needs after flowering 
till hnrvest; 

- understand the problems in flowering, fruit set 
and fruit development; 

- understand and provide the needs of the developing 
fruit for proper growth and maturity till harvest. 

15.2 Relevant information t 

Pruit plants are of various types. They may be trees 
such as mngo, shrubs such as pomegranate or vines such 
as grapes. The bearing habit of fruit trees also varies 
Some may be terminal bearers while others lateral. This 

p 

should be borne in mind while selecting the fruit crop 
for the study under this activity unit and it should be 
better if the two crops chosen belong to the two 
different groups, 

Pruit crops differ in their cultural reemirement s, 
fertilizer and water needs. The amount, stage and time 
of their supply also would differ in different crops. 

It is necessary that one should be familiar with their 
needs as recommended to be able to take effective 
corrective measures whenever necessary. 
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15.3 Precautionfl i 

Check the availability of plants you are interested in. 
If not available, locate a nearby orchard where they 
□ay be available for the present activity, 

^ Take care to understand the critical needs of growing 
fruits in all respects and keep the requireaents in 
readiness bo jjrovide for better yields. 

^ Plan and nake necessary arrangenents to procure-the 
□aterials required well in tiae, 

15.4 Materials recuiret^ g 

i) labels for narking the selected, tree-for-study. 

ii) Note book/record book/pencil 

iii) Necea-sary fertilizera. -- -- 

iv) Plant protection cheoicals-'and equipnentg - 

v) Plant growth regulators (if required) 

vi) Socatear 

vii) daskets/cfjrd boax*d boi^s to oollPiJt? Olifli. havvetstfed 


fruits* 

15.5 Procedure t 

- Select two fruit treesj one as tree fruit (oango) 
and the other as shrub (ponegranate/guava). (Ihe 
Seloction of fruit crops foi" "bhis study nay also be 
based on the bearing habit. One crop could be a 
terminal bearer such as mango and the other crop 

r 

with the lateral bearing habits such as grapes, ••■bt 
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The plants selected should have a just started 
flowering.) 

Label the selected plants with the following 

mfornations 

lane of the cruit orapj 

Variety J 

Approximate date of flowerings 

Faae of the students 

(Roll Eo. or I.D.Ro. of the student) 

“ Read and understand the recommended cultural 

practices(as given in the theory classes or 

in any standard text books) to be followed for 

the two crops selected for the study. 

Supply the required water and fertiliziera as per 

the recommended practices. 

- Train or prune the crop as indicated in the 
recommended cultural practices. 

Take steps to control the pests and diseases, 
if any. 

- When the fruit is nature or ripe, harvest 
approp]Jiatoly, 

15.6 Observationsi 

The pupil should take and record the following 
observationss 

Jor raaoh of the t>ro_fiult plaits selected, observe An 
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reo'jrd the followingJ 


Particulars 0rt>p-1 0rop--2 


Pato of flowering. 

Date(s) of irrigation 

I)atc(s) of fertilizer 
application 

Typo of fertilizers 
applied 

Quantity of fertilizers 
applied. 

Piovjoring habit; 

(torniinaJ /lateral 
flowor borne in 
curront/past 
seasons growth) 

Intensity of flowering 
(poor/ciodorate high) 

Plowor type 

Date of fruit set 

Approxiaatcj percentage 
of fruit sot 

Time taken from 
flowering to fruit-set 

Tine takem from fruit 
set to harvest 

Insect/pest observed 
on the plah-t (Nades) 

Diseases observed 
(lames) 

Damages caused by pests 
and diseases# if 



Particulars 


Orop-1 


Orop-2 


No, of plrat profaection 
sprays given. 


Names of chemicals used 
and concontration 


Yield par plart 
Quality of fruit 


15• 7 E:n3ected behavioural outcome i 

The pupil acquires the following abilities to5 


- perform various cultural operateonsf 

- understand the needs of the fruit 

I 

trees from flowering to hainrest; 

■ Imow the pattern o..' fruit development; 

- acquires the Imowledge about management of 
the trees during this period. 



The teacher should evaluate the pupil for the above 
abilities. 

15.9 Questions 1 

1. Compare tbe fLowering habit of mango and grapevine. 
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2* The inf lore scenoe of mango is botanically 

a_and that of grapevine a_ 

(fill the blanks with appropriate owords) 

3 . Goapare critically the composition of inflorescences 
of mango and grapevine 


4 * Botanically mango fnuit is a --- 

while grape is a _ __ 

(fill the blanks appropriately) 

5. Mango fruit is___— 

Grape berry is ---- 

(state whether they are climacteric or non 

climactertc) 
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16. AotlrLty Unit ; STIJDY OP MOB£H£CC/OaiGA.l OHARAOTERS 

OP AVAlLABIiB varieties OE PRCJIT CROPS* 

16.1 Ingtruotional oh.iectives i 
The pupil should he able toi 

- identify different fruit cropsi 

- rccogn::i.Se the differences in the morphological 
characters of leaf, flower and frull; in different 
fruit crops; 

- identify different rarieties within a fruit crop ‘ 
based on their morphological characters; 

^ - record the morphological differences. 

16.2 Relevant information s 

tfbat is a variety ? 

When one or more of the populations of the plant 

maldjig up a species are sufficiently different 

morphologically in appearance from the remaining 

members of the species, they are given a varietal 

status. When a variety is intentionally in cultiva- 

tion, it is referred to as a cultivar and abbreviated 
as cv, 

I " I 

WhLto gtudy morTaholog ical c^ararv irp-Po? .. 

Without an accurate understanding of the varietal 
habits aod morphoiogloal oharaoteristlos or without 
a proper raxletal olasslfioattou, the seleotioja of 
, a superior yariety Is uot poseljile. lu- the prograiuee 
01 crop improyemeut, before a variety paeses from the 



- U2 - 


hands of the breeder to others, its accurate 
description and oojaparisen with other existing 
comaercial varieties has to be made. It is of 
importance to the growers to have an idea of the 
morphological features of a plant to Identify 
varieties true to type. Eor the extension workers 
as Well as to those engaged in fruit research, such 
a knowledge is indispensable. The users of fruit 
are becoming more and more q.uality conscious and 
thus variety—conscious. Por efficient marketing 
as Well as for the utilization of the fruit in 
product factories, vaTis^al identifica'tion is 
also imperative. 

Terminnl.ngv used in the morphol og i pa^ etudie g,i» 

r 

In each variety the morphological characters may 

I -1 J c , 

. II' 

bo recorded aC. , 

I 

a) Vegetative charact0:^s 

b) Ploral charaoters 

c) Pruit characters ' ' ' 

f).V Vegetative ‘oharacters ^ ' 

Height, shape, form or' outiihe are the prominent 
features la tEe desoriptfoa* of,a tree or a plant. 
The plant Height is geperaliy Siprossea as tall. 
ftediuAi and awM-f. IHe -tree "be “tal with the 

tree gpread very -Duoli'soaliar'than‘-the height. 
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round -with a height and spread alnost equal, or 
dome shaped with the spread nqre narked than the 
height. 

The orientation of the leaf is prominently marked in 
some varieties of fruit crops, and are designated ns 
upheld or erect. On the otherhahd, the leaves nre 
termed as droppingor downheld^- The leaves on the 
intermediate position are termed as spreading or 
out held. 

The leaf shape is a distinct varietal character in 
fruit crops and furnishes simplest diagnostio 
characters for use by practical growers nursery¬ 
men. The leaves may be elleptio lanceolate, oval 
lanceolate, ovate lanceolate or of some other shape* 
Nature of the leaf may be different from variety to 
variety. Wrinkled leaves form the charaoteristi* 
feature of some varieties, while twisting of the 
leaves is prominently observed in others. Wavy 
margin or curving of the leaf margin backwards 
slightly or curving upwards in varying degrees, 
folding etc. are also conmon and they serve the 
purpose of distinguishing one from the other. The ' 

differences in leaf tip also is yet another morpl^o- 
logical feature. 



i- Mdaauring tape 
ii» Foot rule 

ill. Hand lens 

iv. Drawing sheet and pencil 

V. Teasing needle 

Vi. Forceps 

vii. Colour cha??t, 

16.4 Procedure ; 

” Visit the orchard and select the major fruit crops 
for your study. 

- Record the height and form of the trees or plants in 
each of the selected crop and variety within each 
crop. 

- Oollec'G shoots, leaves, f lower s/inf lore sc enoe and ' 
fruits from each variety and label them indicating 
the name of the crop and variety. 

- Transport thorn to the laboratory for further mor¬ 
phological study and description. 

- Record the vegetabive, floral and fruit characters 
of each related variety in a proforma given under 
the item ''Observations" 16.5 
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16,5 Obaervations t 

The pupil should record the observations in the followin 
format for important varieties’ of the major fruit 
crops of the locality, 

A, (joneral t 

Oommon name; 

Botanical name: 

Varioty i 

Seedling/grafted/layered! ' 

H.ootstocks 

AgeJ 

Parentage (if hybrid): 

B. Yegetatlve charactera : 

Habit: 

1 

Tree, shrub, bush: 

Drooping, strug^ing or 
upright: 

Plant height: 

(Tall, medium dwarf, - 
If possible, measure 
the height) 

PlAat form: 

(oval, round, dome) 

Grown: 

(Shape, coi: 5 )act, openness) 

Trunk: 

Diamet er 

length ( 
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Baric* 

‘ - Sxir^aoe s 

Oolot^o*: 

Bran Ob.© as 

Thiokness; 

H unb or t 
shoots» 

Colours 
Hairiness s 

(Sparinf^y or densely pubesoent) 
Si^?'.© s 
Spines j 

In benaitys 
Size s 
Goua:* s 

Straight or ouj-veds 

IiGaf <jrientations 

(erect, spreading, drooping) 

Leaf type 

(simple,compound) 

Leaf petioles 

Length.; 

Breadth.; 

Wing; 

Present or absent; 

Shape, size and margin; 



Q O 
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A 


Leaf blade• 

Surface s 

(G-labrous, rough., glutinous, 
glauc o u s, sp iny, ha iry) 

Shape; 

(Lanceolate, oblong, elliptic, 
oval, ovate, cordate) 

Margin: 

(entire, serrated, wavy, undulated, 
crenate, bicrenato) 

Apezj 

(acuciinate, acute, obtuse, refuse# 
eparginate, mucronate) 


Venation: 

(Reticulate, parallel) 

Colour (old leaf )s 

(Leaf-green, glossy, dark green, 
pale light, yellowish) 

Colour (new); 

(light green, reddish, coppery) 

Oil glands on the leaves; 

Density; 

Shape; 

(round or oval) 

Size } 

• Flower charactera ; 

1 • Tide of blooming; 

('Ambe*, 'nrig* and 'hastha* bahar) 

2# Duration of blooms 

3. Frequency of bloom; 

(Single, multiple, ever blooming) 

Tyne of flowers; 

(hermaphrodite, staminate, pistillate) 


4. 



GoD^oua? of flowe?* budss 

Ccolourod or colourless) 

Podicel lenf^lis 

I 

GGlyx s 
Nuu^ber i 
Shape i 
Colour: 

. Geroliaj 

Nuobers 

» 

Sh&peS 

A G s "b iva. 1; ion s 
Sizes 
9• Siamon s 

ii.rrang00.00.1: i 
Shapes 

I 

Size s 
Nuober s 

Positions , . 

(below or above sirgEis-; 

10 , Gynoeciuos 

(a) Stignas 

Shape s 

Wuober s 

"Diaaetor s 

(b) Styles 

Shapes 
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Colours 
Diane ber; 

^D, Pruit otiaraoters ; 

1. True or flnges 

2. Tintr uaturitys 

(£C:,rLy, late and aid-Beasoii) 

3. S125g; 

Lengths 

Breadths 

Dianeters 

4. Peel colour at naturitys 

G-revm, light green, light yellow, 
orange, deep orange, purple, 
uniforn, blushed on sides, striped<i 

5. Kind of fruits 

Dry or fleshy* 

Drupe, berry, aggregate, hesperidiun, 
pone, but or achene* 

6. Surfaces 

>^(3nooth, very smooth', ribbed, 
wrinkled or bumpy) 

\ 

Shapes 

(oblhate, globose, ellipsiod, obloid, 
obcord, obovoid, pyriform, oblique, 
oval) 


> 


ry 

I • 
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8* iipexs 

(chipplGd, sli(5htly nippled, acuto, 
obtuse, rounded, truncate, depressed 
or deeply depressed). 

9. Navel: 

Absent or presents 
Open or closed: 

10. Rind adherence: 

(slight, nediun, strong) 

11. SegmentBS 

(no adherence, slight, strong) 

12. Vesicles: 

(small, medium, large, slender, 

medium lobed) 

% 

13- Seeds: 

Numbers 

Size: 

Colour of ootyledouss 

Ohalaza colours 

Colour of inner seed coats 


14, Uses of the fruit: 
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16*6 Expected behavioQral outcope ? 

The pupil acquires the following 
abilities tos 

- identify different fruit »ropB 
of the locality? 

- identify the iaportant varieties 

I 

within each fruit crop; 

- describe norphological characters of 
fruit crops; 

- appreciate the iaportanoe of morpho¬ 
logical characters in identifying a 
variety. 



The teacher should evaluate the pupil for the above 


abilities* 


16,7 Questions i 

1. What is the significance of tree characters 
in varietal diagnosis? 

I 
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2. What is the role of ehvi,qg! 0 ]aneiit in aodifying the 
aorphologioa.1 charactsjrst 


3 , i’or norpholoj^ical description of a variety, 
specimens from an adult tree are to he 
solocted. V/hy? 
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17. Activity Unit i EVALUATION OE ;DASTE OF OUI/TIVARS 

OE ESUIT ORDPS 

17.1 Instructional pjaL-tectiyes i 
The pupil should be able to; 

- acquire knowledge about the different types of ctates 
taste; 

- know about the different factors contributing to 
taste; 

- evaluate the fruit crops and their cultivars depending 
on the taste of the fruits. 

17.2 Relevant information: 

What IS taste ? 

Taste is basically the sensa'IiiLon which is realised 
when d fruit is placed in tRe oral cavity of mouth. 

It is the sensation which is appreciated by theH:aste 
glands on the tongue. 

Vhioh are the basic types of taste and how they are 
measured? 

The four basic tastes ares. (1) sweet (2) sour ( 3 ) salt' 
( 4 ) bitter. All except the last one can be assessed 
quite easily.when they are in the pur^ forms. For 

example, sweetness can be measured by a refractoiaatW 

> * ' 

In terms of degree brix; Sourr^ess can be measured with 
a pH meter or titration and saltiness by chloride 
determination. However, bittern.eg 3 is usually-measured 

r 

r 

in relation to'a known concentration of a chetiical known 

‘1 »■ 

to have a bitter taste(.such^s sulphate). •’ 
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What are the otfaerfactors which contilbute to taste ? 

flavours and odours also • contribute to taste and act 
as the most distinguishing characters between the cultivaXa 
of the same crop. They are experienced and felt, but ore 
the most difficult to describe and define. I'lavours and 
odours are the properties of fruits that wo perceived by 
human beings by inhalation through the nasal or oral 


cavity, 

Uh8.t are the tynes of odours and flavours? 

There are many typos of odour classification, but 
none of them are wholly aOcepted. They are cool, mint, 
perfume, sweet, floral, etherish, sharp, citral, fruity, 
sour, spicy, musty, warm, putrid, faecal, rancid, nutty, 
oily, heavy, greasy, rubbery, burnt, woody, menthol etc. 

TT nw -hhn flavoUTs and odours, are e stiog^le^? 
following are the two wayss 

1 • Oheuioal methods ? Volatile, chemicals which can lead 
the soaaation of odour iu the udsal cavity can be neaaured 
by Viupour - ph&ee chroaatography. Infra redi.untra*^' 
spaotrophotettetry and nass apeotrophotonetry. 

2. Panftl nethod i This is the noat popular and ample 

uethod to evEduat ths taste of fmits and is celled as 
■Organoleptic test'. In this case, the sensory 
dosoriptions of taste is given by trained testing panels 
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and consumer panels and if these are used with care, the 
information provided such methods can be very accurate 
and valuable. Apart .tram fruits, it is also commonly employed 
in evaluating -chc taote and quality of various horticultural . 


products like frui'- beverages, tea, coffee, perfumes etc. 

of fruit crops is 

.. I “ 


iiTctarQ hr.s bastowod different tastes to different fruit 

crops and so is the case with the different cultivars in a 

fruit crop. The knowledge of taste of cultivars in fruit 

ops will not only help to differentiate the cultivars, hut 

also help to assess the most acceptable ones'by the consumers. 
17*3 Precaution H i 

l 

Select only the true representatives of the cultivaT. 

Use fruits of the same growth and maturity. 

Avoid over-rjpe and under-ripe fruits. 

ad?thSr'^own^Qdourf chemicals which my 

^ Clean your mouth after every sample, 

For organoleptic test, have a panel of at least 4-^5members. 

' Take care to see thr.t proper scoring is done hy all the 
panel nembers, 

p 

^*^•4 M aterials 

1* Stainless steal knife 
2. Plates 
I 3. Porks 
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4I &lass tunblors 

5. Towel 

6. lifatcr 

17.5 Procedure ; 

- Golloct well ripe sSQple fruits and wash then, 

« Except ono or two fruits» peel snd cut the fruits 
into suitable piec-js with the help of a stainless 
steel knife and keep then in the plates. 

- Arrange the plates with fruit pieces along with their 
fruits in a randon order, 

- Record their arraagenent and renove their labels. 

- Evaluate then organoleptically, 

17.6 O bsorvations i 

f 

The pupil should record the following observations 
in the table given on the next page. 


contd,.* 




The pupil^ should evaluate the cultivars of at least two fruit crops. The rating of the 
cultivar is done base! on total scoring by each. 
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17»7 Ex,36ctcf\ bchavi.JUJal outoone i 
. ’ The yu^jil acquires the followintS abilities toj 


Ijnow about the constitutes* the tastej 

know the Oifforont types of taste; 

Isniw the clifferent types of flavours 
on odours; 

,p?oi4p the varieties based on the taste 
of fruits; 

evaluate the cultivars by taste* 
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Tho teacher should evaluate the pupil for 
the above abilities. 

Quostions i 

1. What do you uuderstand by ‘Taste*? 


2. What are the basic types of tastes? 
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3 . 


Wh&t are 


the other factors which contrihute to taste? 


6f Why the Itnowiedi^e of taste of cuXtivars of fruit 
crops is necessary? 


7. State whether the following statenents are lEI® or JilliSB* 
Bound off the correct answer. 

1) Colour of the fruit is the nost inportant 
criterion in the organoleptic evaluation of 


fruit. ‘ H/f 

2) Befractoheter reading gives the T.S.S. of 

fruits. T/? 

3) Quinine sulphate is used as a standard for 

neasuring the sourness of a fruit. l/P 

I 

4) Taste panel nethod is a subjective nethod* T/i* 

5) ^Taste* and 'flavour* are synonyns. T/J 

6) Oheoical* nethods of flavour assossment is 

Dore reliable than tasbe panel nethod. T/S* 
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18, Activity Unit: OAIiCOIiATIQU OS COST. OP OUIrVUAHffll 

I 

II BIPPESBIT PRUIT CHOPS. 

18,1 Inatruotional Ob.leotives? 

The pupil should he able to: 

- collect the information on cost of cultivation of 
important fruit crops of the localityj 

- compute the cost of cultivation and returns for 
Various fruit crops; 

- visualise the amount of money spent for various 
inputs of production; 

- recognise the importance of the knowledge of cost of 
cultivation for planning and for making decisions 
relating to fruit enterprises* 

18,2 Relevant information 

Trfhat is the'need for computing t he cost of , cultivati ^Y 

The performance of any enterprise, such as fruit 
growing is reflected by the cost of production and the 
returns thereof, Reliable data on costs, physical 
inputs, efficiency factors and net returns would be 
estremely useful to the farmers for planning 
objectives and for making decisions relating to the 
enterprise under consideration. It is in this 
that studie* on the economic a^eots of any enterpr se 
assumes great importance. Such studies are also 
useful for commercial banks and other institution 
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financing agencies in estinating tbe credit requirements of 
an enterprise and in formulating their lending policies# 

18.3 Precautions t 

- Plan in advance to collect the information on various 
inputs and returns. 

- Collect the information on every activity of cultivation 
of the crop, 

" Use the current rates of inputs for calculating the 
cost of cultivation. 

- PaQUy labour utilised in the cultivation'of fruits 
should also be included in the calculation of cost of 
cultivation. 

For calculation of returns, use the wholesale rates. 

18.4 Materials reauired i 

i. Table of current daily wages or labour charges in 
the locality, 

ii. Current price list of fertilizers and pesticides. 

iii. An idea of the current markst prices, 

18,5 Procedures 

- The necessary data to calculate the cost of cultivation 

of a fruit crop may be obtained in one of the following 
two ways: 

a)' by aotnelly growing the fruit crop snd Qaintalning 
a fell account of noney apetft on all aotintl es/ltens 
of oultlTOtlon of the fruit crop, recordlns tho 
yield and selling the fruits in the narket. 
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b) Oollecting the inf on^tion on cost of cultivation 

J^ 

and on returns from reliable progressive farmers 
' or from institutions who would have maintained records 
and accounts for all the operations in the cultivation 
of the fruit crops. 

After collfcctiiivj the ("'ata, calculations should be made to 
compute the cost of cultivation and returns per hectare 


in the proforma given. 

18.6 Observations ; 

The pupil should collect the information on cost of 
cultivation and the returns of fruit crops in the- 


following format; 
Item; 


Cost per hh. 
(in rupees) 


I. 


Operational Costs 
1. Labour 

- Land preparation, 
digging etc. 

- Ecrtiliser application 

- Irrigation 

- Pruning 

- Intercultivation 

“ Plant protection 

- ¥atch and Ward 

- Harvesting 

- Handling, ' transportation and 


marketing 
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- Others. 

2. Seeds/Plantiiig material 
5, Manures and fertilizers 
, 4. Plant protection 

5. Blectrioity charges(if any). 

6. Repairs and naintensnce 

7. Other costs (if any) 

8. Interest on working capital 
Sub-total (I). 

II, Pixed costsft 

1. land revenue. 

2. Depreciation 

3. Interest on establishment cost. 

4. Interest on value of requipment 
5* Rental value of land. 

6, Sub"total 

Gand total (l + II) 

III, Returns 

1, Pro due tion(tonne s) 

2. Gross income 

I?, let returns 

Ret returns - lotal cost of 

cultivation 
(Total of I&II) 


Gross income 

Cm). 
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18.7 OalQulatioas j 

li' data ia collected '•'or legs or aore than a hectare, 
caloa],ations shoulf'* te ciade to express for one hectare. 
The dai.n for latour, if availalDle in terns of numter of 
men and woliOh utilised, should he appropriately converted 
in lemg jf H'Iup; sponb by usin^' the current wage rates. 

13.8 Ex’.jeoItilJ'lb 

Th^' pupil acq.alreB the following abilities to*. 

{ GBAPE 

t 

t 

I 

- plan for the collection of data on | 

1 

cost of cultivation of fruit crops; j 

« calculate actually the cost of cultivation | 

1 

of fruit crops and to work out net returns i 

I 

I 

, froiji them; % 1 

f 

« realise the importance of the knowledge of j 

I 

cost of cultivation in selecting and grow- j 

1 

inf suitable fruit crop for the locaUty, j- 

Tho teachor should evaluate the pupil for 


the above abilities* 

18.9 QiUcstions t 

i. Which is the nalor i^Pht ^ the oultlTOtloh of 

grapes, nango, pomegranatet 
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< 

ii. What are the factor-s contrihuting to the fLuc-tuatioiis 
of 9oat of oultivation? 


iii. Dogs the na.vet price influence the selection of 
a particular fruit crop for cultivation? ‘ 
if so novr? 


iv,. State whether the following statements ai'e 

TRDjil or SAliSB. Round off the correct answer. 

a) Tamily laoour ::eed not be included 

in estimating the qos^ of cultivation. J/P 

* I I* . ' ■ * 

b) In cr'pps like mango ahd, citrus, it Iet 
obs^ible. to Control production' i£f 

rela'^ion t^. ruling t’arket . ■ * • 

/ . ‘ " ^ * 
■(?)_, Ib;uif crops suffer more t'rom.'fLuotua- • , ’ 

^ ting larices coi::^ared food crops,. * V 

of cuiliiVatioii 0 ,f'a paj'tiou.1^ ■ 
p'^t c^.p-p does;not chan‘*r-'every_;^ear«, 


I 


e) In, esuiiaatlng the'cost'of 

. ’^T} ^the "power' for; pumping' watOT',’is’ 

* tp^^Epn into considfip&tloh ^anr? not 'tKe 

‘ cost of water,. ’ ‘ ^ 

■ *.'» - * . 
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19- ^oti vib y Unit f SIUIIY OF ii/kBSETIUO £ffi FRUIIS 

« ,( 

19.1 lai j'ruct.ioaa.'l objec'biY'. bS ' 

Tlio pup.U. rjb'jul-j jb able to: 

j 

- Jmui'r ui^ vari'/’Af, gtcps n'JVolTca in oarjteting of fruits; 

- proOtC'? ihio fruits fir narketinG after harvest; 

“ uur'oretana the 'jonaunerti' needs and reactions while 

-» 

tuymg the ‘c^'nits; ’*• 

- accj^int tins elf vrith the J^ieed and nethijds of grading 


aud pact-ing* 

19. ?i Relsvant information 
tfhat ic narketin . ■? 

Marketing is buying and/selling. It is/prooees sub.iected 
to the Goonono^ laws o/ supply and demand. seel or 
want tc soil Indicates a supply. lo buy or want to buy 
indicates a.demand, M the supply of an item us greater' 
then the demand fo/that item, there will bo domfurd 


trend in price. If the supply is bhort i.e*, not great 
onough to meet the dcuruvd, the price trend is upward. 

Who-t i s_proj^i;j-:aA 1^1-9 . -‘iJLt" 
After terv-st, ...r'y 3tc,s r« n.oe^s^ry fM tha 
of fi'ooh. x™ be fc- .It*® numter.ana type tre.t- 

• • ■■■ tb. poxtic^ar prodU=V But witijpoot. 


frui'i:^, tbs following otepe Invclj&i nleanlng? ^ 

P“>^®Sing. ' Situ pore fmi^, / ' 

additional troatnmts- eps typtoaL i. --ae nay ^olnde ,, 

fiaid-baat. Winning,'t^^oatin^ With disinfaopt. 
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or fUmj’icide, wazing.and curing, 
a) Glegming; 

Before fresh fruit <1 are marketed, various amounts of 
cleaning are necesssry. Gleaning essentially involves 
tht; remo/al of soil, dust, adhering debris, insects, 
and si/ray residues. 
h) Dry in,? ; 

Drying is often practised to minimise the growth of 


decay organisms. This may involve absorption of 
esQcess water by sponge-rubber, rollers, or in some 
cases,~a bf&st of warm air to evaporate moisture 
from the surface of the fruits. A simple open air~ 
drying is also commonly followed whenever other 


facilities are not available, 
c) Sorting; 


After cleaning, shortingj^which entails the removal 
of items unsuitable for packing, is required. In 
most cases, sorting is done by hand. Pruits damaged 
bj insects, diseases, or mechanical injury, which are 
obviously unfj.o for sale, are separated from the' 
produce. It is also a common practice for sorters to 
segTegate the fxniits into grades on the basis of 
colour or other visible chai-act eristics, on which 
a grade is based. 
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d) Waxiap; : 

Some fresh fruits are waxed as a part of the packing 
operation to aininise the moisture loss or to improve 
appoarance. The wax Is usually applied either by 
'■TiQpirifj; or by spraying. 

e) 

Packin'? afLorOs probection, oonvanience, economy and 
appeal. varif-^ty of wooden containers(harrels, 
boxes, crates and baskets) are generally used. The 
materials used for packing differ with the product. 

The term pre-packaging has been used for the process 
of putting the produce in a consumer unit package at ' 
gone point before it is put on display in the retail 

store. 

Tranaportation 

Transpor ■‘.bion for marketing may be a short movement 
of the fruits handled by the growers themselves, or 
by the middle dealers, or transportation for long 
flistnnces. In the first case, trucks, pick-up vans 
or buLlook carta nay be uaed, while ^^he latter bas to 

be by rail or shipping. , 

q-hnT»o.. ;e snd -.jreser vfl^i^^ 

Ibe denana for aoat fruits is contiguous, fhelr 
aeaaonal production and their rapid deterioration 
after barrost nafe praserratlon and storage essential 
in order to ensure an extended supply. 
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Distribution 

Marketing channels are those agencies that handle a 
corxioclity all the way iron producer to consumer. In 
general, horticultural commodities travel from the 
producer to wholesaler, and next to retailer to 


consuaer. 

What is the innortance of quality oaintenance in tho 
marketin,--: of fruits? 

Many factors tend to modify the fruit quality. Good 
harvesting techniques and storage practices maintain 
or iir^rrcrve fruit quality. Careful handling to avoid 
bruising is important in quality maintenance. Not 


only do bruised produce appears less attractive and 
results in varying amounts of wastage, but also 
increases the loss by spoilage even in the display 


counters. Grading on the basis of size and quality 
gives the customer a choico of both quality and price, 
1. single item of inferior grajo nayvfcr tho grade of 
the entire lot. Such individual ibcms should bo 
removed to improve the grade and general a^jpearance. 
What to look for the marketing.:? 


Whether buyer or seller, whether oonauLior or produoeq 
factors to oonsidcr ta evalustinj tho various itons 
of produce are the sans. Iho ultlnsto ^.-oal is tho 
satisfaction of oonsuner. If tho oonsunor Is 
satlsfiea, ho is nore willing to pay higher pries, 
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the retailer is satisfied because he is raakins a 
profit and is SB©r.vimg the cocmunity. The producer 
is happy because his best efforts have resulted in 
/jood products that give hia a profit and satisfaction 
of helping in feeding the society. 

Mature and well coloured fruits are desirable. 

Gitrua fruits that are snooth and fim, yielding 
slightly to pr^.-*ssure, arc sufficiently ripened. 
Discoloured and fruits with water soaked areas 
indicate partial breakdown. Apples and peafs should 
be fira and crisp. Soft fruits indicate their storage 
and they should be used ionediately. Grapes that are 
pluup, firn, and in clusters are of good q.uality. 

When they becone over ripe, the stem ends of indi¬ 
vidual grapes break down and grapes shutter fron the 
cluster, Tropical fruits such as nango, banana, pine¬ 
apple and papaya arc harvested when they are green 
or yellowish groen for shipment to distant narkets. 
When ready for use, they should be fim but yieldmg 
to slight pressure of the hand or fingers. 

Wbnt in i-r.i .nvhc,r^ce of consnner appeal ., g ^d 


aatiaf action? 

The fruit x^roducer should nake every effort to h 
the produce look appealing and show to the 


ad^antag^s. Olean floors, oleaa tables, clean ^ 
ooatataere, cleaa fruits, and clean employees give 
Gonsumer appeal and confidence in rets 
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IQ. 3 Precautions i 

- iivailabllity of fruits, preferably from the pupils^ 
plants ahoulcl be asoertainecl. 

Materials/facilities necessary for harvesting, 
gracliag, packing and transportation should be 
ascertainod. 

The nodes to dispose off the produce should be thought 
of in advance and accordingly all the necessary prioi 
arrangenents for quick marketing of fruits diould be 
made. 

- Eruits should be harvested only' at the right stage of 
maturity. 

- iill care should be taken to avoid mechanical injury 
at thp time of harvest. 

Necessary precautions should be taken to save the 
'fruits from spoilage/danage. 

Be oottveraant with the narket newe/trehd in narketlng 
^ Materials rRqniT»q(=i « 

least two fruit trees with matured fruits 
ready for harvest. 

11. Packing material such as car'd-board box, wooden 
box etc. 

iU. irahaporteticn faoUltlee to tr'ansEort the fru«, 

^ feoa the orchard to the narket/diepoaei poi^t. 

. iv. Weigh'-ng scales. 
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V. Wax aAri viaxiuG facilities. 

^■>0 l?acili.ilGs for cleanini', drying. 

P'^ocG duie: 

- Olioofcio at loast 2 fruit crops for the study. 

- Harvest the fruits when they are ripe. 

- OD.bai' the iLTuitUf if necessary, and dry as required. 
« ‘’’hort )ul; and group the fruits into various grades 

bf’.rr.d ,in then* size or colour or any other character 
j,f narkd ■'>'alue. 

" Wcur tho fruits, if necessary, depending on the type 
of fruit selected. 

- fuck fcne .radod fruits in appropriate packages. 

- Label the packsiges with the variety nane and grade 
(if established). 

- jTf'n'jport tho packages to bhe local market or 
cooperative societies. 

- St'idy tho consumers* prefernce for various grades. 

- fix the demand price 

- HtJ 1 VI > faults. 

iP.6 »i) 'L'h'i puuil should record the foUowinc observattons 


in nhe given tables 
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Name Cul- QueJi- Quanti- Grrades Packing Value Re- 

of tiver tity tiy of with naterial reali** narkg 

the harv- fruits q.uantity used if sod 

fruit ested culled and any(Woo- for 

descri- den Boxesthe 
ption crates, Unit 
of each hackets) aaount 

of 

(j ^ Gp ^3 ® A fruits 

^ ^ grade- 

wise 


b) The pupil should be able t6 observe and record the 
following: 

- Inportant characters of the fruits influencing 
the consuaer prefemece. 

- Reaction of the buyers to the price and grade 
of the fruit. 

3.^.7 Expected behavioural outnnnff i 

The pupil acquires the following abilities toj 

i aSiiBB 

- plan marketing of fruits; 1“- 

I 

I 

- realise the importance of grading for j 

market appeal; | 

- hiow the steps involved an the -marketing \ 

’ of fruits: I 

' , J 

I 

contd.... 
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- the different a-jencieB involTed m 

narketlUb'; 

- distintomsh^ between good and bad lot of 
fruibs for market preference; 

- evaluate the consuner'e preferneec. 

The teacher should evaluate the pupil for 
the above abilities. 

X9*3 (jue^tions y 

i. Iffhat are the steps involved in marketing? 


I 




f 


I 


11 . 


Is quality of fruii an important factor in 
marketing? If so, why? 
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iii. a consuner, what do you look for, besides price 
in any jiven five fruits? 


iVt What portion of the total cost of production of a 
fruit is shared by narketing cost? 


V. What are the precautions one should exercise in 
handling the fruits? 
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vi. Fill in the blanks* 

1) Waxinti of the fruits extends its_life. 

2) A higher supply of fruits in the market leads to 
the reduction of 

3) Use of fungicides will protect the fruit from 
infection by 

4) lose of Water from the fruit can be brig 

brought down by , treatment, 

vii. Match the followings 

A B 


a) Sruising of fruits a) Reduction in price 

b) Glut b) Quick spoilage 

c) Grading a) Important factor controlling 

fruit quality 


d) Colour 


d) Ensures better price. 
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20* Aetivity Uaitg 

STUDY OF A DEOLIUIIG ORCHARD IN THE LOGALITY - 
THE CAUSES AND SUGGESTIONS FOR IMPROVEMENT. 

20.1 Instructional ob.ieotiyes : 

The pupil should Ue able to % 

” understand the terra decline - with reference to 
yield and plant growth; 
understand the reasons for decline; 

- understand the cooiaon syiaptons of decline in a 
given tree crop; 

- suggest Certain renedial neasures for specific 
declining orchards. 

20. 2 Relevant information i 

Why the trees decline? 

In the perennial crops like citrus, various root¬ 
stocks used against ^ecifio problens (for vigour, 

. salt tolerance, frost tolerance, disease tolerance). 
Inoonpatibility between stock and scion leads to 
decline conditions in many cases. 

Gitrus plants are often affected by a variety of 
diseases - fungal, bacterial and viral. Many insect 
pests are also associated with decline and they may 
also transmit diseases. 

The needs of citrus plants for especially the minor 
elements is specific and deficiencies often 
acute deficiencies, decline nay set in. 


occur. 
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Nejjliceiice of tjie plants for a few years leads to decli- 
•jLine in the yield and plant growth. In certain seed 
propatiated citrus like sour line or even in mandarins, 
only a few plants contribute for yield. Higher percen¬ 
tage of genetically superior plants existing in an 
orchard contribute to the yield, or else the yields are 
bound to be low with low growth performances. On many 
occasions, the adverse soil conditions (high salinity/ 
alkalinity/pH/bad drainage/hi^^ water table) and adverse 
onvironmontal conditions like continued drought etc. 
also load to decline of the trees. 

Why the study should be conducted? 

The study helps to find out the probable reasons for 
decline and guides the workers to correct the problems 
in the declining orchard. 

20,3 Precautions a 

- Survey the plant materials planted - their source 
of procurement, rotstock used, date of planting etc, 
~ Study the performance record maintained, if any, 
for the crop where detailed information about the 
date of planting, various cultural practices, 

, yield records etc. could be available. Such 
information may help give clues to pin-point 
reasons for decline of the orchard. 
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20,4 Materials required i' 
i* Hand lens’ 
li. Paper covers 

iii. Specimen jars 

iv. Oollection bags (for soil saniples, leaf samples etc 
V, Perforoance record - yield, yearwise, 

vi. Records - Calender of operations followed> 

incidence of diseases and pests 
recorded etc, 

20,5 Procedure ; 

- Visit the orchard and ej^iag general tealth 
gtetHs of the trees. 

- Record the disorders •* insect/disease/soil 
problens/nutritional problems,etc. • 

- Examine the performance record - work out how 
many trees are performing poorly/satisfactorily/ 
well. 

- Estimate the yield range and average yield of 
the trees. 

Draw the normal distribution curve based on the 
yield performance of individual trees. 

Examine the possible remedial measures to be 
suggested4 



20,6 Observationa? 


~ Bxaainfe the trees end arrive at reaedial 
measures. Observe carefully the* 

a) Trees to be removed. 

I 

b) Trees to be rejuvenated by top working. 

c) Trees to be protected against diseases/ 
insects, 

d) Pests/diseases/spil problems existing 
in the 'orchard. 

e) Abstract of performance record. 

i) Prepare a model of performance record 
in the following table* 




contd 




PerforEisnce Record (Yield i 


I 

* 9 

I -iH 
I +» 

I -iH 

I iH -rJ 
I -H d 
loo 
I 03 O 

I 


' •*d 

I OJ 
I Pk >> 

s d 

I O 'H 
I O 1-1 

! ^ 'ri 

1 n ^ 


I <u a 

I CO CD 
I 05 r^ 

I 03 
I tt» O 
I -H 
I f=l Pi 


I -R O 
1 O c-H 
I 03 ^ 

I CO O 

I P Jh 

VH fi. 


I r-l XT 
1 OJ 

I 

I 


I *H 

1 O 

I CO 

I -R 

I <33 'H 
I .o 3 
I rip 
I P Vl 


I oj 

I a> • 

I f-i o 

I &^{^5 


Lr\ VO 


c— oo 
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ii) Prepare J roauenoy tablet 

/ 

Nunber of ^/ei-y we3.‘_ porforaiag trees. 

Huiibor of broGB pe7*-CoraiTig satlsfactoriJy. 
duhbcjr- of brcMin pe’>'’foT'D Lag p.oor3.y, 

f ' i • ' 

i '' 

i^uabor :0;f'tx’oar aol y^eJ-dr-age. 

' . I 

iii) Draw tbc’j?i.'equepci/ diflt.’*ibutioa curve, 
tv) Draw tLo.Pye /Obarb . 

20.7 Oaloulatlon s: ' 

Wo] 5 *k out perccataga of productive tree-dj uaprod^ictive 
tro'es, rJistasc affecbed trees, JJisect affected trees, 
iacuppatrbility probleaB, range of yield etc. 

/ V ' \ 

20.8 ■S :;t:pQObed beb .a viooi ‘ a3- outcpae^ . ^ 

■ The pupil ixcqul’es the following abilities to: I 


-* undorsband the general factoro contribu- 
,ting tovardD orchard doclijn-ing; 

“ understand the need for stuldyins the 
problenva in de-clinins orohai’ds; 

- understand tbe rsnedial laeioures needed 

^ i 

to rectify 9b.ch problensj 

- understand tne aistakes comitted In the 

orchard manageciGnt pi'actices; ^ 

» 

- understand ths need foi- aaintaijaing the 

1 

tree performance recoi’da} ■ ' 

- take appropriate decisions whil^ planting 
new plantations and avoid such problems. 


JU 


GBADB 




The teacher should evaluate the pupil for the above 


abilities. 


20,9 Questions ? 

i, What is perforaance record? 


ii. What is aeant by orchard efficiency studies? 


iii. Orchard efficiency studies are very inportantln 
in seedlini^ populations in an orchard, why? 
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iv. ftat factors contribute Dorti towards declining of 
the orchards? 


V. What do you near) by deficiency syaptons? 


vi. What are the connon nutritional deficiencies net 
with citrus? How are they corrected? 
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Aupendix ~ I 

LISO) 01 IMPORMT NURSERIES IE ITOIA 
aNDHSA i>aiJ)ESH 

1, Agri-Horticultural Society of HyderaToad, Office of the 
Govemnent Hor ti culture is t, Hyderguda, Hyderabad. 

2, Gavernoent Eruit Nursery, Kodur Host, Ouddapah Diatt. 

3. Goveranient Eruit Earn, Eanpachodaran, P.O. 

i 

(Via.) Rajahaundri. 

4. Agricultural College and Earn, Baptla, 

Guntur District. 

ASSAM 

1. Eruit experiaental Garden, K and J Hills, Shillong. 

2. Citrus Eruit Research Garden, K and J Hills, Shillong, 
BIHAR 

1. Government Horticultural Garden, P.O.Sabour, Bhagalpur. 

2. Government Citrus Development Earn, P.O, Ghaiki, 
Daltonganj. 

3. Indian Seed and Earn Agency, GulzaTbagh, Patna, 

4. D.7.0. Experiment Station, Sri Deochander P.O. 
Gouriakuna and Hazaribagh. 

DELHI 

1. Sunder Nursery, Nizamuddin, Ne¥ Delhi 

2. Asoka Nursery, Mebrauli, New Delhi, 

3. Rajoria Nursery, Roshnara Garden, Delhi. 
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1. AbTicultural School fur aery, Baroda. 

2. GovcrnKont O-orr’ens, Lalbagh, Junagadh. 

3. Fruit Bosearch Station., Gandevi, Bist. Surat, 

4. GovoriiLient plantations, Mahuao P.0, District, 

Bha-mai;;ar, 

Pj.ii.DE3H 

1, Mashobra Fruit ilesearch Station, Diet. Mahasua. 

2, Fruit itosearch Sub-Station, Ghini, Mahasua District. 

3, Fruit ilesearch Station, Dhaulatuan, Diet. Sirmur. 

AMD J^iSBMlA 

1, Flower BrocrUng Nursery, Lalaandi, Srinagar. 

2, Union Seed Farm, Srinagar. 

3. Gontral Seed Farm, Srinagar, 

4. State Government Nursery, Srinagar, J&K. 

1. Horticulture Experimental Station, Ghethalli, forth Coorg, 

2. Horticultural Development Officer, Goniooppal, South 
Go or™. 

3. Regional ilesearch Station, Dharwq.d. 

4. District Horticultural Nursery, Ghiokmagalur. 

5. Indian Institute of Horticultural Research Nursery, 
Hassarghatta, Bangalore-560000. 

Indib-Americal Hydbrid Seeds, 42/1, Yediyur, 

Banashankari II Stage, Bangalore-560 070. 


6 . 
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1. Aj?ri-Horticultural Society, TrivaJidruni. 

2. A^jricultural College farm, Velleyain, Trivandrum- 
5, Govenaaent Central Earn, Ollulsara, Trichur. 

4, jagricultural xlesearch Station, Pattaabi, 

MADHYii PitUESH 

1. Governac-nt Citrus Pedigru Nursery, Pachaarhi. 

2. Government Gardens, Pachaarbi. 

3. Vegetable Seed Para, Silari. 

KaHA-aASHEPA 

1. Bombay Seed Supply & Go., Bonbay-B, 

2. Jigri-Horticultural Society of Western India, 

Poona-1. 

3. Palekar and Sons, Sitaraa Buildings, Near Graford 
Market, Bombay, 

4. Gandhi and Company, iianeshwaT Ghowk, Poona-2, 

5. Government Gardens, Nagur, 

0BI3SA 

1. Citrus Pruit ilesearcfa Station, Angul, 

District s Dhenkanal. • 

2. iiajendra Experimental Parn, Bhalangir Dist, 

3. Rajni Nursery, Malipura, P.0, Mahanga, 

Cuttack District, 

4. Cuttack Nursery, Cuttack. 
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x>VHJiiJ3 

1. G-overnuent Plower Nursery, Patiala. 

2. G-overnoent Nursery, Piujore. 

3* Horticultural lie search Station, Kulu. 

4* lyallpur l-tpri. PaTci and Nursery, Jind« 

5. Govornaent Nur3ery> Karnal. 
itAJASlHiiN 

1 ♦ jjagont Jiahar Agri. Parm and Nursery, Purgapur, 

2, Tho jLlajasthan Nursery, Jaipur. 

3« Garden Nurseries, Udaipur. 

4. itadasthan Seed Store and Nursery, Udaipur. 

TA MIL NADU 

1. Oollego Orchard, Agri. College and hesearoh Institute, 
Ooiu'ibatore-3. 

2. Ui/;rioultural iiesearch Station, Nahjanad, Nilgiris. 

3. J.G.Portshi and Company, United Nilgiris Horticultural 
Nurseries, Ooonoor, Nilgiris. 

4. Stato Nursery, Semhanarkoil, Mayavaram Taluk, 

Tanjoro Listt. 

5. Pruit j-tesearch Station, Gape Comorin. 

6. Government Dotanic Gardens, Ootacamund, Nilgaris. 

UTTalI Pi-U^UESH 

1 ♦ Government Nursery, Vegetable iiesearoh Parm, 
Kalianpur, Kanpur, 
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2. Listriot Nursery, ii>ricultural Fara, BcJaraioh. 

3. National Nursery, inithia, SaliDpur, P.0, Katori, 
Lucknow. 

4. Kisan Nursery, Proprietor Sattar iibnad, Mabaood 
Nagar, Malihabad, Lucknow, 

5i Jawahar Park Nursery, iiligark, 

WEST BENGAL 

1. State Agricultural Parn, Ealinpong P.O. Larleeling, 
2* National Nursery, 46, itaOdhan Mittar Lane, 
Shyaabazar, Galoutta-4, 

3. State Agricultural PaTn, MidajpayGrfi,B,0, 

Midanapor, District, 

4. Kaunas Nursery, lenlti, P.O. Howrah. 

5. The Standard Nursery (itegd,) Ealimpong P.O. 
Darjeeling Dist, 

6. Sutton & Son^, I^-d Hussel Street, Oalcutta, 
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Appendix IT 


Lisb of Contributors 

t 

1. U- iUL iHOJAi'PA, 
frolpfjaor f\nil Head, 

Le’jtli. oi HorticulturG, OKVK, 

University of At^ricultural Sciences, 
iJan(,^iorG-560065. 

2. Shri ik • BAiCOOQI 

Asaoc. i^rofdssor of Horticulture, 

Univt;rsity of Agril. Sciences, 
janjjalorci-5 60065. 

5. Dr,j£. iUMESH MElaium 

Assoc. irofesBor of Horticulture, UKl/K 
University of Aj^ril. Sciences, ^ . 
J?in(ifilore-5 60065. 

4. III. T.YBNMiUiiiYJkiJ^A 

Asstt. Professor of Horticulture, GOT . 
University of Agril. Sciences, 

Jun(^;alor c-5 60065. 

5. I-L'C. i* *K. BAOUHiOI 

lopartacnt of Vocationaliaation of Education, 

n.o.e.h.t.. 

New Lclhi-110016 


6 . 


"it. i...K.TH0TB 

Uepartnent of Yocationalization of Education 

n.o.e.h.t., 

Now TJelbi -110016 



djuestionnairs for Collecting Opinion of 
Teachers ind Pupils 
On !Ihe 

IH6TRQCTI0NAL-GIJM -PMGTICAL M^AL 


DEPJffiTMMT OF VOCATIONALIZ^IOW OF iDUGATION 
National GouncH of Educational Eesearch and Training 
Sri tAurobindo Marg, New Delhi - 110 016, 
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Dear Teacher/Pupil, 

We are happy to place this Instructional-cmn- 
Pracbical Manual at your disposal mth the hope that it 
holp you Coiicuct Some of the practjcal works pres¬ 
cribed in the syllabus or practices necessary to gain 
thor-m' 5 h vocationexpertic 5 . 

Tno Manual dooo not cenform to syllabus of any 
particular State but includes most of the Important 
activities comron in syllabi of different States. Ihis 
is an experimental edition with ample scope for further 
improvement through feed-back from you. We solicite your 
active co-operation for the improvement of the Manual. 

After having used the Manual for a year or more, 
kindly read the appended questionnaire carefully and write 

I 

down the answers precisely and exactly to-the-point. Use 
additional sheet of paper if the space provided for is 
insufficient. Fold the questionnaire accurately and mail 
it to the following address : 

Dr.A.K.Dhote 
Programme Coordinator 

Department of Vocationalization of Educatj 
National Council t;f Educational He search 
and Training, 

Sri Aurobindo Mar^, 

New Delhi- 110 016 . 



pU ESIFTOmiKE m ?Hg TEAfflERS 
TNSIT;iG:iON^^CIBl-Pii!lCnC4L ON_ 

A, Najiie or tile Teacher 

(ari block letters)_ 

B. Ncune <?c Postal iiidress 

the ]iisti!}ution _ _ 


G, 1. _ 

ii. Teaching Sxperience_ 

f 

' —^jii*_Professional or Field Experience 


-activities-covered la-4ii€;jtenual-dev^p-TQ^^ 
expe-r±l&e .ia,.the. stu den ts^ ?. 



•^Llst' tha ^ tivittes-lTi cludad^ inH/he-'l^amiab^Tte ''v 

fi^Q in the syllahas 





figuie-ij! clie syllal)M,l)ut are-rosttonally iportant 



(li) 


V. List tho aoliviiiss prescribed in tbe syllabus but not 
covorod in Lhe Manual. 


List thj vocationally liport-ijit activities which are 
neither included m the Manual nor prescribed in the 
syllabus. 


6 * a) Itoes the relevant infoimation given under every acti'«:it 
unit furnish enough theoretical background of the 
activity ? 


Yes/No ^ 

11 

b) If not, list the activity units where relevant inf or-, 
ination needs further modification. 

* 

Activity Unit Portion Type of mod ification needed 




(ill) 


7. a) Does the relevant infonaation contain an? factual 
errors or inaccuracies ? 


b) If yes,give the details 

ictivlty Unit Errcr/Inaccuracv 


Yes/No 

ghould read 


8, Did you notice any expressions/sentences In the manual 
\dilch do not carry precise meaning or Infoimation ? 

If yes, then give the details ;' 

Page No. Expression/Sentence Would be more ■ * 
- --- '.Annropilate 


9» to instructional olDjectives pertaining to each 
activity unit rational ? If not list dovn the 
irrational, irrelevant or vague ones, 

^ptivity Unit Irrational/irrelevantAague 

__ Oh.iectiv e_ 


40* Does accomplishment of the activity units result in 
realization of ohjectives in terms of behavioural outcoi 
in the pupil? If not point out the behavioural outcomes 
mentioned in the manul, ^ich you feel'are difficult to 
achieve through a particular activity unit ? 


■lAc.tinty Mt 


BfihF^viQiirnl outcomei 



11. Is tile prv'COvlure for activity units well seauential ? 
If net point vut the clj.scropancies along with your own 
otsorvations or suggestions . 


Activity Unit 


Discrepancy 


Observation/ 

Suggestions 


(vi ) 


12, lUd. you notice any Inaccuracies/discrepancies in the 
diairaniQS illustratlns activity units ? If yes, point 
tham out. 

Illustration No. Discrenancv/lnaGcuraQv 


13. Your overall opinion alDout the Manual -which may 136 
useful in the effective improvement of ,the manual. 



^ qU|;, STI(lNiIBE.,K)R W PaP ILS 

■ 

'r*** 

• WiiSTCOTAL-'OT-PB^nm _ 

^ Najaa of the., pupil 

(in iTloek letters)^__ 

Bv iJ-aJire-and add-ress'of the school/ccllege. 


_ C., .Class____ 

'K Mediutn of instruction_|_ 

1>-ihlis±Jihe portions of the Manual \Aiich you found 
^ diffiouIt'to'nindeEstarid. and give reasons. _ 

'Prop of the Sext 

__ _ experienced .. ■ 



2. Mention Jii.e.,plaeee* i^re yoiiXound the^J.enigiiageH!cr^ 
difficiilt. 


i cJMLty .Ifoit _ _ P.age.Nop _ . ^ Dlfflhultiy. expericnced . 

f - * " 



(ii) 


3. Point out the ilgures/illustrations \^hich do not help 
in understanding the topic/theme. 

Illustration No. lour ohservations/difficulty 
.■ _ erperiencM.. -- - ■ ■ 



4, Can you conduct the activity units yourself with the 
help of this manual ? 

Yes/No 

If not, point out the portions of activity units idiich 
need further elaboration or explanation. 

iHiQ t?* | Vitv Unit Portions to he ^IfiihoratS iS 




5. Was thcorp-tical infomatiun siven i" i.: i'-.. lh. 
useful to you in ths ‘G^Kaminaticn ? 


6, Do you know the scientific reason heh’ ' ^ 

you take in the conduct different ..ui 

'j.ea/iMo 


7. Your’overall candid opinion about the Manual. 



